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=—-=—WJpon commencing» at™ o:s0 a.m. 

MADAM CHAIR: Good morning, please be 
seated. 

Mr. Cassidy? 

MRee CASSIDY: 78 Good mornind.,..Good 
MOLT Aerie. Martel. 

We're ready to commence the next panel, 
Madam Chair, Panel 9A consisting of three witnesses. 
Perhaps whatrerleicaniido@lirstis ftiletatcopy of the 
witness statement for this panel with the Board and 
with the reporter and ask that it be marked as the next 
exhibit. 

MADAM CHAIR: That's Exhibit 1222. 
---EXHIBIT NO. 1222: OFIA/OLMA Panel 3A witness 

statement. 

MR. CASSIDY: Madam Chair, the three 
witnesses are seated before you. I will introduce them 
and then give a brief statement as to what they will be 
testifying about and then ask that they be qualified. 

Closest to you is Dr. Wilson Eedy, in the 
middle is Dr. Karl Schiefer, and ‘at the far end is Mr. 
Gordon Craig. 

They are all consultants with the company 
Galbleag@beakeCGonsultants Limited s“ "Particulars of that 


company and details of what that company does can be 
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found at Tab B being Appendix B of Exhibit 1222. The 
curriculum vitaes of each one of these witnesses can be 
found at Appendix A or Tab A of Exhibit 1222. 

This panel, Madam Chair, just very 
briefly, 1. donteantend £0 get into any lengthy 
opening statement - will discuss the effects of 
harvesting, tending and protection activities on 
wildlife and aquatic resources and their respective 
habitats in the area of the undertaking. 

And at this point I propose to have the 
Witnesses qualified and I will list that for you. Dr. 
Schiefer, I propose to have qualified as an expert 
Witness in aquatic ecology with particular expertise in 
fisheries biology and impact assessment; Mr. Craig will 
be qualified as an expert witness in toxicology with 
expertise in aquatic toxicology, toxic and hazard 
assessment, and toxic and hazard assessment techniques; 
and Dr. Eedy will be qualified as an expert witness in 
wildlife biology and impact assessment. 

And I ask that they be so qualified, and 
I believe all wish to be sworn. 

Is that correct, gentlemen? 

PANEL COLLECTIVELY: (nodding 
affirmatively) 


MADAM CHAIR: Would you please approach 
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us* 

WILSON EEDY, 

KARL SCHIEFER, 

GORDON R. CRAIG, Sworn 

MR. CASSIDY: Thank you, Madam Chair. I 
can advise that the evidence will be presented this 
morning in the following order: Dr. Eedy will 
commence, followed by Dr. Schiefer, and we will 
eoncludeswith Mra Graig 
DIRECT EXAMINATION BY MR. CASSIDY: 

OP elie coultdscommence then with Drm 
Eedy's evidence, and for the Board's benefit that can 
be found in Section 1 of the witness statement, Exhibit 
1222, commencing on page 1 running through to page 11 
entitled: Harvesting Activities and Wildlife 
Resources. 

AndeLt el couldwaskt you, = Dre “Bedy, to 
briefly at the outset summarize your evidence as 
contained in these pages for the benefit of the Board 
and then we will discuss individual aspects of it. 

DR. EEDY: A. Yes, Madam Chair and Mr. 
Martel, my evidence will discuss the effects of 
harvesting activities on wildlife species and habitat 
in the area the undertaking with particular emphasis on 
the boreal forest. 


ine parcucular, L will discuss comparssons 
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between -- which can be drawn between natural 
disturbances such as forest fires and harvesting 
practices as they are conducted in Ontario in relation 
to their wildlife effects. 

I will also discuss the MNR featured 
species approach and some of the new management tools 
that are available to help in applying this. The 
issues will be discussed in terms of regional and local 
wildlife population protection needs. 

The thrust of my evidence in these issues 
is that similar effects occur on wildlife after both 
natural and harvest-induced disturbances. My overall 
conclusion is that Ontario's wildlife species have 
adapted to a disturbance-generated habitat and, in the 
absence of natural disturbances, harvesting can be a 
necessary tool which can be used to provide the 
diversity and early successional stages of habitat 
which the majority of Ontario's wildlife species 
require. 

Os” Ivwijust ‘ask you’ to* slow! down justed 
bits Dr.” Eedv, eS Allteicgntss MNoOWie .fiwe Can move on to 
the next portion of your evidence being Section 1.2, 
Madam Chair and Mr. Martel, dealing with the comparison 
of natural and timber harvest disturbances. 


And would you please summarize the 
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evidence as contained in that portion for the benefit 
of the Board? 

DRSeREDY <8 AS eYesveeMadam Chair, ast Dr. 
Methven testified in Panel 6, the boreal forest in 
Ontario is a disturbance-dependent forest. It requires 
periodic disturbances for the normal vegetation 
communities to regenerate. Dr. Methven also testified 
that present fire management in Ontario has reduced the 
natural disturbance enon this source to about five to 
10°per*centlof its shistorical tlevelsz alt is my view 
that the majority of the wildlife species in this area 
are also disturbant-dependent and require such 
disturbance for their survival. 

Both natural fire and harvest disturbance 
return the forest to an earlier succession stage; older 
trees are removed, giving younger trees, as well as 
understorey vegetation the chance to grow. This 
provides a richer, more nutritious, more accessible and 
more diverse food supply for wildlife, as well it 
provides more abundant and diverse habitat for many of 
the species which are living on the ground. As the 
forest matures less diverse habitat and browse is 
available. Trees grow beyond the reach of many of the 
species of wildlife and the ground vegetation is shaded 


out. In general, the evidence indicates that as the 
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forest matures to about 50 per cent canopy cover, the 
ground level vegetation is at about 75 per cent of the 
vyaluesethatiert is: in@anmgopencforest condrtiony anda@thvs 
relationship continues as the forest matures and, in 
fact, there are a number of references which indicate 
that the peak forest value is when the forest is under 
20 to 30 years in its maturity after disturbance. 

The major difference between fire and 
harvest abenuaban ces is that fires are less 
controllable than harvest activities; thus, as pointed 
out by Dr. Euler in Panel 10, harvesting provides an 
ideal management tool with the potential to enhance the 
diversity and value of wildlife habitat. 

Q. That's MNR's Panel 10? 

Ave Yespitharttstcorrects 

Ove hanks yvouc 

A. Forest fires do not allow this same 
management potential. 

My evidence also refers to the size of 
disturbances. From a wildlife perspective I agree with 
the evidence given by Dr. Euler in the MNR Panel 10 
that the size of a disturbance is less important than 
the species present and their habitat requirements. 

Other factors which I feel can be more 


important to wildlife than the absolute size of harvest 
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area or other disturbance include the shape of the 
disturbance or cut, this generally affects the amount 
of edge effect or edge diverse habitat available for 
Wildlife; the amount of residual vegetation which is 
left within a cut area including buffers around aquatic 
habitat and buffers which would be left for areas of 
concern or other habitat features; and unmerchantable 
timber which can be left standing. 

I have provided some discussion in my 
written evidence regarding the appropriate application 
of wildlife habitat or species protection guidelines. 
In referring to the scoping question which was posed by 
the Board regarding mitigation of harvest effects and 
local versus regional concerns for wildlife, I believe 
the same answer applies to the wildlife protection or 
habitat protection guidelines. It is only pertinent to 
strictly apply these guidelines or mitigating measures 
in areas where important habitat or species 
concentrations occur. To apply them uniformly 
throughout the area of the undertaking would, in my 
view, be overly conservative. 

The example given in our written evidence 
is the 80 to 130-hectare cutting guideline which is in 
the habitat guidelines for moose. It was developed in 


reference to research on critical winter habitat needs 
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for this species. Winter habitat is the most critical 
time of year, it's the time of year when energy 
supplies are least available and when energy is most 
required; and, thus, it is the most rigorous time of 
year that the animals must survive. 

In areas where there is no critical 
winter habitat, such restrictions are not necessarily 
warranted. It is my opinion that local expertise and 
judgment should be used on a case-by-case and 
Site-specific basis to determine whether such 
guidelines are appropriate and, if so, how they should 
be applied. 

Ove b All ari chtewe Die bedvewe. LecOllasask 
you to move to the next portion of your evidence that 
we wish to discuss this morning. Madam Chair, that can 
be found at page 4 of the witness statement and this 
deals with the mitigation of harvest impacts on 
wildlife. For your reference that is Section 1.2.2 
found,.on;) page. 4 of Exhibit 1222. 

And could you please summarize the 
evidence for the benefit of the Board there, Dr. Eedy? 

DR. EEDY: A. Yes. 

Q. And please take your time. 

A. Madam Chair and Mr. Martel, I 


believe -- I've summarized the points that I want to 
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make on page 6 of this witness statement. I believe 
that where the potential exists for adverse impacts 
from harvesting activities on the wildlife populations 
or habitats in the area of the undertaking, it is my 
Opinion that proven management techniques are available 
a ees against such effects. 

I would like to give just a few examples 
of what I feel are the more important mitigation 
techniques which should be used in areas where the 
importance of wildlife habitat warrants these and where 
practical from a technical point of view. And again I 
emphasize that my belief is that such determinations 
should be made in the field on a site-specific basis by 
qualified personnel. 

The hes points I believe, the first point 
is that by varying patterns and shapes of cuts one can 
maximize the edge effect, and I believe the edge effect 
or the diverse area of habitat inbetween the more 
mature forest and the cut area is a very important 
habitat value for the majority of wildlife. 

The second point, and I believe this is a 
very essential point, is that I believe that in areas 
where there has been cutting that it is very important 
to control the access to these areas by especially 


hunters and other members of the public because I 
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believe the potential for impact on wildlife from such 
activities is greater than it is from the harvesting 
per se. 

I believe that PLUS =imporLant tox, 
wherever possible, leave residual timber in areas of 
buffer zones, wetland areas, areas of difficult terrain 
where harvesting is not really a feasible or economic 
activity. 

I also believe from a wildlife 
perspective that it's important, wherever possible, to 
leave stands of merchantable timber within the cut 
area. 

I also, and as a final point, believe 
that by planning over the large timber area to manage 
cuts in a manner that provides a balance of even-aged 
stands that this can benefit the wildlife population in 
general. 

Q. If we could move on then to page 7 of 
Exhibit? 1222 A6Sectionel 3, ..Madam Ghairn, Mr. Marteles 1 
would like to ask Dr. Eedy to summarize his evidence in 
respect of the featured species approach, which I 
understand he wishes to provide to you. 

Would you please do that, Dr. Eedy. 

A. Yes. Madam Chair, and Mr. Martel, as 


I said at the onset, the majority of wildlife species 
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in Ontario, especially in the area of the undertaking, 
have evolved adaptations which depend on similar 
disturbance-generated habitat; thus, the featured 
species approach as proposed by MNR, by managing 
habitat to benefit one such species or several such 
species, benefits the majority of other species within 
Similar habitat requirements or with similar habitat 
requirements. 

Now, within the Exhibit 923 the featured 
Species approach is said to benefit about 80 per cent 
of the wildlife species or the approach using moose as 
a featured species. 

MR. CASSIDY: Just for your reference, 
Madam Chair, Exhibit 923 is the article by Baker and 
Euler filed in MNR's panel 16 entitled: Wildlife 
Habitat Inventory and Population Monitoring Objectives 
for 1989-1990, and that can be found in Volume 156 of 
the transcript where it was introduced. 

MADAM CHAIR: And that was which exhibit 
number, Mr. Cassidy? 

MR tGAGsuDY elhate isySxhibi t.923. 

MADAM CHAIR: Thank you. 

MR CASS DDY A) Volume 415.6% 

DR. EEDY: Yes. Madam Chair, as I 


indicated, by managing to protect one species or to 


Farr & Associates Reporting, Inc. 


4 
4 


Eedy,Schiefer,Craig 37820 
dr ex (Cassidy) 


provide habitat for one species such as moose one is 
providing habitat for the species which have similar 
requirements, which this article in evidence as an 
exhibit has indicated would cover about 80 per cent of 
the species in the area of the undertaking. 

In addition, where species have unique 
requirements or are limited in range or population, 
mechanisms are available to afford them special 
protection; un: fact. in, both. Exhibit .923 and, MNR Exhibit 
433, which I believe is the Featured Species Management 
in Ontario paper by Baker and Euler -- 

MR. CASSIDY: That's filed in MNR's Panel 
10 at Volume 77. 

MADAM CHAIR: Excuse me, Dr. Eedy, what 
was the exhibit number on that? 

DR... EEDY:,,.<433, and .also. sin 923 whichs,r 
just referred to previously. 

MADAM CHAIR: And one other thing, did 
you say there was protection for 70 per cent of other 
species? 

DR. BEDY: Well, the testimony -- that 
paper, 433, a eee indicates that 37 out of 309 
Species are not specifically protected and that 
actually says, if you calculate it, that more than 80 


per cent would be. 
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In the evidence the 70 per cent number is 
also referred to and I'm not quite sure why that was in 
the MNR evidence, why they switched from one to the 
other. I presume that it is an estimate. 

MR. CASSIDY: Q. Your figure is based on 
a numerical calculation of 37 out of 309? 

Dke BED gerd wm Yesfedteisfawithin Exhibit 
433. Within Exhibit 433 and Exhibit 923 they discuss 
mechanisms for using as featured species any threatened 
or endangered species, as well as locally important 
species of wildlife on a site-specific basis. 

So I believe that those latter provisions 
would cover a majority, if not all, of the remaining 
species. In my evidence I have also discussed some of 
the new computer-generated tools which would aid in the 
application of such wildlife management approaches. 

0 jgetmundernstandsthat ayDrssRedy,, Jin 
respect of this portion of your evidence you wish to 
refer to an answer given to an interrogatory by the 
Nishnawbe-Aski Nation in respect of this panel. 

MR. CASSIDY: Madam Chair, I have copies 
Ofmat snow Anel G4smNANeInterrogatonyiNowssmand Lewild 
pass out copies and ask that it be marked as the next 
exhibit for Dr. Eedy to refer to. 


MADAM CHAIR: That would be Exhibit 1223. 
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---EXHIBIT NO. 1223: Nishnawbe-Aski Nation 
Interrogatory Question No. 3 re 
OFIA/OLMA Panel 9A and answer 
thereto. 

MR. CASSIDY: Madam Chair, just as a 
point of clarification, there are separate 
interrogatories for Panel 9B which will be following 
this panel. So you will potentially - and I have no 
idea - but you might potentially see a Question No. 3 
for Panel 9B as well. I just wanted you to be aware 
that there are two separate sets. 

Q. All right. If you could please speak 
to this interrogatory, Dr. Eedy? 

DR. EEDY: A. Yes. Madam Chair and Mr. 
Martel, I think this is fairly important because the 
computer modeling approach has been discussed to some 
extent and I believe, in some cases, there is a little 
bit of confusion over just what it is and how it 
applies. 

The NAN Interrogatory No. 3 asked for a 
comparison of GIS and HSA approaches to the MNR 
featured species approach. Our response was that these 
approaches are complementary and not exclusive; and, 
thus, they are not truly comparable. GIS and HSA are 
tools that can be used to help to predict and manage 


the effects of wildlife habitat changes on featured 
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species through the majority of other wildlife species. 

I would like to amplify on the response 
Chatewasegivenetonuthis interrogatorywawbit. First, I 
would like to just very quickly go through some 
background on the abbreviations that are used because 
they seem to be used rather extensively. 

HSA or habitat supply analysis is a term 
that is used in New Brunswick and other jurisdictions 
for a mathematical model which predicts the ability of 
different habitat types to produce and support wildlife 
species. HSI or habitat suitability index and HEP or 
habitat evaluation procedures -- 

Q. Could you just stop there just so we 
can all write this down. 

Deda bersehabotacesultabidn Cy eindex#eand 
HEP are habitat evaluation procedures. These are terms 
which have been coined for similar procedures developed 
by the U.S. Fish and Wildlife Service and I believe 
that their development somewhat pre-dates the use or 
development in Canada and is also extended to a great 
deal larger number of species. 

Although these techniques have been 
around for some time they have recently become more 
prominantly accepted by wildlife professionals, and I 


believe that part of the reason for this is that their 
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use is being facilitated greatly by another emerging 
tool and this is the computerized GIS or geographic 
information system, which I believe the Board has 
already had some information on. 

MADAM CHAIR: Yes we have, Dr. Eedy. 

DRe SEDY: =. think, li my VLewneetne 
important thing to understand about the GIS and the HSA 
or Similar habitat predictive models is that these 
represent spacial data management and temporal 
predictive tools respectively. 

MR. CASS LDys =o. SOs 

DR. EEDY: A. Well, what I mean by this 
is these are not magical things that, you know, come up 
with answers on their own, they are basically tools 
which can be used with information input to manage 
those information and to provide an objective manner in 
assessing the importance of that information. 

As such, they are not really directly 
comparable to the various wildlife management 
approaches available such as the featured species 
approach. 

Oo “SOeLL Lf can Just Stopeyvyou tiere =r. 
Eedy. GIS is the spacial data tool? 

A. Yes. 


Q. And HSA is the temporal data tool? 
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Yeah, it's the model. 
sw euModel. 
The predictive model. 


Alder loht. 


Sr O FP O YF 


- I guess HSA or GIS can be compared a 
lot to something like a D-base III program which -- 
except that it mentions data as sort of mapped forms of 
data as well as tables of data; whereas the D-base kind 
of program only manages tables. But it's basically 
just manages the data that are put into it. 

One alge oh.t 

A. As I indicated, the comparison with 
Management techniques such as the featured species 
approach, they really aren't comparable, they're things 
which when combined, the combination of a GIS and/or 
HSA, with a featured species approach could greatly 
improve the efficiency with which future wildlife 
biologists could predict and manage habitat effects on 
Wildlife species and populations. 

Ande a ybelveve that Exhibit 923.5 which I 
referred to earlier, in the last paragraph on page 8 
also acknowledges the importance of HSA and within that 
whole exhibit there are references to the MNR's 
proposal to expand the use of that kind of approach. 


Cee Aden h tz 
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MR. CASSIDY: Madam Chair, Mr. Martel, if 
we could then move to page 9 of the witness statement 
whichers Section 1545 

Q. And, Dr. Eedy, I understand you wish 
to summarize your evidence briefly in respect of 
regional and local and provincial wildlife population 
protection concepts that can be found in this portion 
of your evidence through to page 10? 

DR. BEDY: As) Yes. “PI belteve: that *this 
is a fairly important point that has been made but 
bears being repeated. 

Madam Chair, Mr. Martel, I feel that the 
issue of the importance of protecting regional or 
provincial populations versus local wildlife 
populations is critical to the understanding of the 
issues we are discussing. It is the protection of a 
viable species population as it exists on a regional or 
provincial or even wider basis rather than the local 
population that is most ecologically important. 

L would! Like? to ramplafy sthisieby iprmoviding 
response to Ministry of Environment Interrogatory No. 3 
Dares “(D)7 and a.cur, 

MR. “GASSIDY 2s" have’ ia-"copy of that=f£or 
the benefit of the Board and the parties, and ask that 


it be made the next exhibit, which I believe is 1224. 
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(handed) 

MADAM CHAIR: Yes, Mr. Cassidy. 
-~--EXHIBIT NO. 1224: MOE Interrogatory Question 

No.3(b) and (c) re OFIA/OLMA 
Panel No. 9A and answer thereto. 

DRPEEDY: = sbants@(b)rranda(c), of this 
interrogatory, Exhibit 1224 -- | 

MR. CASSIDY: Just one second. 

DR. EEDY: OkKay. 

MADAM CHAIR: Is this the answer to one 
question? 

MR. CASSIDY: Yes, it's the answer to 
Question 3. Dr. Eedy will be referring specifically to 
parts (b) and (c) which can be found on page 2 of the 
answer, Madam Chair. The complete interrogatory answer 
is filed but he will be referring to those two ap TaN 

DRE AED Yemen esr Thabo questions that I 
will provide the answers to, the first question (b) is: 

"What species can permanently be affected 

by disturbance due to timber harvesting?" 

And the second or part (c) sort of 
continues on from that by saying: 

"What happens to species in the event 

that there are no nearby areas of their 

preferred habitat types." 


And the answers to those two parts are on 
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the next page of the exhibit. 

Madam Chair and Mr. Martel, there is no 
evidence to suggest that any species is permanently 
affected by harvesting. Harvesting provides a 
relatively short-term disturbance to the forest. As I 
said earlier, the boreal forest is dependent on such 
periodic disturbances. It cyclically goes through 
growth, maturity and disturbance stages to start over 
again in early successional stage. 

Wildlife live in the forest when it is in 
the succession stage to which each particular species 
has adapted and, as I indicated earlier, the succession 
stages in the sort of 10 to 30 years after disturbance 
are the stages to which the majority of wildlife 
species have adapted best. In general, there is a 
potential for some individuals of a species to be 
affected in the immediate harvest area at the time that 
succession is interrupted; however, it is most unlikely 
that following harvest no nearby areas of preferred 
habitat type will exist for any particular species. 
More particularly, unless the population of the species 
is small or its habitat is specific and limited in its 
distribution, the situation is unlikely to occur: 

And I might add to that that within the 


approach that is used to protect wildlife habitat in 
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timber harvesting areas there are mechanisms for 
protection of threatened or endangered or locally 
important species populations within the featured 
species approach, Exhibit 433, and there are also 
mechanisms such as areas of concern and buffer zones 
around aquatic or wetland habitats to protect for these 
types of species as well. 

MR eSGASSLDY :meOr meineyoursview? Drs Bedy, 
are those appropriate and adequate mechanisms? 

DR. EEDY: A. In my view they are, yes. 

Q. I would then ask you, Dr. Eedy, to 
move to the concluding part of your evidence in Section 
1 dealing with the conclusions. If you could please 
summarize those for the benefit of the Board? 

DRee Ec EDVce eAne nes. eMadameChairgand Mr. 
Martel, I believe these are summarized on page 11 as 
four numbered point. Based on my review of the class 
environmental assessment, the evidence and exhibits 
before the Board to date, based on my professional 
experience as a wildlife biologist, I have reached the 
following conclusions relevant to the proposed 
undertaking and its potential effects on wildlife and 
wildlife habitat in Ontario. 

I believe that timber harvesting as 


proposed will not adversely impact on the wildlife 
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population "of Ontarro. 

I believe that the majority of wildlife 
species will benefit from timber harvesting activities 
over the long term; in other words, I believe more 
benefit than disbenefit. 

I believe that most wildlife species in 
Ontario, and especially in the area of the undertaking, 
have adapted to and in fact depend on periodic 
disturbances similar to those resulting from current 
harvest practices to provide the early succession 
vegetation Ba apreesi ty of habitat which they prefer 
CO -reiy con. 

Any displacement of wildlife which does 
result from harvesting activities or the resulting 
disturbance or alteration of the habitat is, in my 
view, generally of short-term duration and quickly 
recovers. 

MR.~ CASSIDY: That™coneludes Dr. Eedy’s 
evidence-in-chief, Madam Chair. I would then like to 
move’ on” towlDr.=Schierer= 

Dr. Schiefer will be referring to some 
drawings on the easel and it may be necessary, when we 
get to that point, to have the easel, depending on 
whether or not the Board can see them and the other 


parties, but we just wanted to alert you to that and 
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we'll be coming to it in short order. 

MADAM CHAIR: Excuse me, Mr. Cassidy, 
just one question. 

Or Dr. Eedy, rather. You talk about 
harvesting, you're including other timber management 
activities as well, but looking at harvesting because 
it's the most disruptive of the activities? 

DR. EBEDY: Yes, and when I refer to 
harvesting too, in general I'm referring to 
clearcutting as it's practiced in the boreal forest 
because I feel this is the most disturbance-related 
AGE Uy icy. - 

MADAM CHAIR: All right. 

DR. EEDY: But I do and I did refer 
specifically to other things such as access roads, 
which I believe in the long run have the greatest 
potential for impacting on wildlife species and are 
really the aspect which I believe requires most 
Significant management. 

MReECASO@D Yar ©Om MYOUrSLOCUS FRhowever, in 
this evidence is on harvesting; is that correct? 

DRoam ELDY sae Aguares, mthaltusrcorrect. 

MReSBMARTEL: meCaniin.es unl you're 
vol le Lae 4 in an area, and I believe you said you would 


have to limit access, are you talking about restricting 
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hunting per se as opposed to trying to -- 

DR. EEDY: Sorry, go ahead. 

MR. MARTEL: For example, or are you 
talking about destroying the road once it's there so 
that people can't get to where the harvesting has 
occurred. 

DR. EEDY: Well, there are a number of 
perspectives on that, and certainly I'm not an expert 
in the planning aspects, but I do believe there are 
some values to some of these roads in terms of being 
able to regenerate the forest and also fire protection 
and things like this. 

However I doj-- from an access 
perspective I think the most potentially damaging 
Wildlife effect is the hunter access. Again, I believe 
that this is a site-specific issue ang it really has to 
be determined by specifically the MNR biologist and 
experts in the district or region, 

In some areas the population may support 
additional hunting pressure and in fact, as I believe 
1s given in the MNR evidence, they believe that by 
controlling the total number of hunters when you access 
a new area it displaces the hunting from an area that 
may have been overhunted before and allows the 


population there to recover. 
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So I think these are issues that really 


have to be answered on a site-specific basis. I think 


the potential to manage that effect is 


important. 


MReECASSIDY se 7Lisil* may move «on to.Dr. 


Schiefer, Madam Chair, Mr. Martel. Dr. 


Schiefer will 


be giving evidence in respect of Section 2 of the 


witness statement which, for your notes, commences at 


page 12 and runs through to page 19 of 


Q. And as with Dr. Eedy, 


EXNabDitebaege- 


Dr. Schiefer, 


would ask that you first briefly summarize your 


evidence of what you wish to offer to the Board this 


morning? 


DRavSCHIBFER wearer res 


Members of the 


Board, this evidence examines the impact of possible 


effects of timber harvesting and tending on aquatic 


resources. In particular, the impact of effects such 


as increased water yield, nutrient input, increased 


water temperature, erosion and sedimentation have been 


considered. 


Depending on the magnitude, the exact 


location and duration of the effect, as well as the 


previous condition of the aquatic environment, these 


effects can be positive, negative or neutral with 


respect to various aquatic resources. 


My statement of 


evidence discusses these in greater detail with 
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supporting references. 

On page 13 I've just listed the topics 
under which the evidence is organized. They include 
the criteria for identifying and designating areas of 
concern, the concept of ecosystem protection as it 
relates to using primarily fish species as featured 
species, harvest operations and the constraints placed 
on these for protection of aquatic resources, buffer 
zone widths and the criteria used to determine these, 
and the need for management flexibility in applying the 
guidelines and codes of practice to optimize their 
effects and minimize any negative effects on other 
resource values. 

My evidence focuses on key issues in 
aquatic resource protection relating to harvesting and 
tending procedures and whether these procedures are 
sufficiently protective of aquatic resources. 

Ltt is) my conclusions that. the provisions 
of the Timber Management Guidelines for the Protection 
OfaF isha Habi tatawhichencehxnibit) 305, thes code oF 
Practice for Timber Management Operations in Riparian 
Areas which is Exhibit 434, and the Access Guidelines 
which are Exhibit 683 are sufficient for the long-term 
protection and management of aquatic resources in the 


area of the undertaking. 
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However, management flexibility in the 
application of these guidelines is necessary to 
optimize the protection of aquatic resources without 
having an undue negative effect on other associated 
resource values such as timber management. 

MR. CASSIDY: If we could then move to 
page 13% Madam Chair, the Section 2.2 dealing with AOC 
identification. 

O.™ = Andwistunderstand! =Dreeschieter, t*you 
wish to commence your evidence in this respect by 
dealing with a matter raised in the scoping session? 

DR. SCHIEFER: Yes. One of the questions 
raised by the Board was the question of first order 
streams which is a concept that we use in our statement 
of evidence, and the request was for a definition of a 
first order stream. 

To respond to that I would like to use 
one of the drawings provided by Dr. Allin in his 
testimony. 

MR. CASSIDY: I believe this is Exhibit 
504, Madam Chair, which you have in your hands now. 

Dr. Schiefer has a copy of Exhibit 504 
which he's going to put up on the easel, and I trust 
that can be seen by all the parties, and the Board has 


thescopyrlofvutheworiginalbein front of "it. 
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Can you see that, Mr. Martel? 

DR. SCHIEFER: Okay. In his testimony 
Dr. Allin used this drawing to describe and to define 
the application of the guidelines in terms of 
designation of headwater areas as areas of concern, and 
he used the drawing to determine which tributary 
systems to lakes larger than or smaller than the 
10-hectare criteria would qualify for AOC, area of 
concern designation. 

In his drawing he shows tributary systems 
which hydrologists and fishery biologists normally 
refer to by stream order. It's a classification system 
that provides a more systematic way of looking at 
tributary and river systems. 

Very simply the very smallest headwater 
tributary stream is a first order stream. Where two 
first order streams converge, from that point 
downstream you have a second order stream. In his 
drawing where these two second order streams join, from 
that point downstream you have a third order stream. 

MRe* CASSIDY) 7),.0% «Your revireferring™ tothe 
right-hand jsiderot, Exhibits 5045 “the 2anes® thatare 
eventually ending up in the circle marked lake greater 
than 10 hectares? 


DR. SCHIEFER: A. Yes, I am. So really 
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it's nothing more than a classification system for 
streams, with the larger the stream order number 
normally the larger and further down in the watershed 
BG occurs: 

Om @Dr. schiiefer, in your views tis it 
necessary for the guidelines to be applied to all first 
order streams? 

hee NOpeinemy, Opinion Lt lisenok. The 
fish habitat guidelines provide a prescription for the 
designation of headwater streams which would be covered 
as areas of concern. There are circumstances where all 
first order streams, that is, all of the extreme 
headwater tributaries would fall under this designation 
resulting in the possible exclusion of timber 
harvesting activities from relatively large land areas. 

This concern is raised in the guidelines 
themselves and was mentioned by Dr. Allin in his 
testimony. Rather than have this type of automatic 
designation in situations where they may not be 
appropriate or necessary for the protection of aquatic 
GeSOurceavalues;miteis my—opinion thatvald farnstv order 
streams need not be designated automatically as AOCs. 

Such designation should also consider 
factors such as soil erodability, stream gradient, 


aquatic resource features, the presence of critical 


Farr & Associates Reporting, Inc. 


ry 
s 


24 


25 


Eedy,Schiefer,Craig 37838 


dr ex (Cassidy) 


habitats and the expected degree of disturbance. This 
should be assessed on a site-by-site -- 

Owe lam esOrry Dn asoCchlerers 

MR es CASSIDY -y Just for ei hespoarduc 
benefit, those are listed at the top of page 14. 

Oceano eT aMasorry to, nCerrupre ey oui 
Schiefer. 

DR. SCHIEFER: A. The existence and 
Significance of these factors should be assessed on 
site-by-site basis by qualified specialists. I would 
like to use another drawing to illustrate the nature of 
this particular concern. 

MR. CASSIDY: Now, Dr. Schiefer, drew 
this this morning on an easel which we may have to move 
closer to the Board, once you have a look at it. Are 
you able to see that, Mr. Martel? 

All right. It may be appropriate now to 
move it over to the corner so all the parties have the 
benefit of it, as well Dr. Schiefer. 

MR wCASTIRIELI: Tf itis sless 
inconvenient, I can just simply move to the far wall. 
---Discussion, off, the record. 

DR. SCHIEFER: Can everyone see that? 

MR. CASSIDY: QQ. Okay, fire away. 


DR. SCHIBERERs A. Okay This drawingess 


Farr & Associates Reporting, Inc. 


Eedy,Schiefer,Craig 37839 


dr ex (Cassidy) 


an extrapolation of the same concept of demonstration 
that Dr. Allin used, showing in this case a lake larger 


than 10 hectares which would qualify for designation as 


‘an AOC for protection of aquatic resource values. 


In this case we have a system of 
tributaries. In this case four tributary systems and 
an outlet system which, because of various provisions 
in the guidelines, strictly applied without any 
site-specific considerations. 

The dotted green line would approximate 
the area of concern that would be designated, the 
10-hectare lake, tributary systems to it, up to extreme 
headwater lakes; these systems by and large lacking any 
bogs, small lakes and gettling basins between the 
extreme first order stream and the 10-hectare lake. 

Lttisimyacontention?thateapplication: of 
the guidelines as more or less a desk exercise using 
topographic maps to designate streams, perhaps a 
calculation of slope and the drawing of these 
boundaries without site-specific application of these 
other¥criteria which 4 just listed perhaps provides for 
excessive restrictions on timber harvesting. 

In this case it may well be just because 
of the configuration of these tributary systems that 


designation of ‘an AOC more stypical ofthe dotted red 
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line which in this case would include second order 
streams for these three tributaries, perhaps the entire 
watershed of this tributary, because in this example 
this may be determined to be the watershed used for 
Spawning and rearing of trout populations in the lake. 

O¥PBYOUtre refermangetomthe tributary at 
the bottom left-hand corner of this diagram? 

A. Yes, I am. In other words, a 
site-specific reconnaisance and data collection may 
well determine that this tributary and perhaps the 
lower reaches of these tributaries are the important 
habitats for protection, that first order streams in 
this particular area may be -- may have a very low 
sensitivity to timber harvesting effect because of 
stream gradient, soil erodability, water retention 
capability, any number of factors. 

The difference between the two I have 
shown as a hashed green area and the concept simply is 
that the dotted red line may provide the same benefit 
to aquatic resource protection as the dotted green 
line, the difference being a relatively large area that 
would be excluded from timber harvesting activity. 

Q. So the green line, the dotted green 
line represents the strict application of the 


guideline? 
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Az waves; elo does: 

Q. And the dotted red line represents 
what we might call a site-specific application of the 
guideline? 

Aa UG COULOSaALSOmLaLUeWwNCHLnethe 
prescriptions of the guidelines but taking advantage of 
the recommended flexibility and site-specific 
application of various criteria. 

The concern clearly is that without the 
site-specific application an overly conservative, 
virtually a desk exercise of drawing lines based on 
definitions of lake size and just the simple existence 
of tributary systems might lead to this type of 
application of the guideline. 

MR. MARTEL: We heard that and it's the 
evidence that the size of an area that a forester is 
responsible I think is in the neighbourhood of in 
Ontario, I might be wrong, over a half million acres I 
believe; whereas in Europe they might have 10,000 
hectares. 

Hor BowyOur #Opintronethate amt orester with 
that amount of space to look after, if I can use that 
term, can in fact go out and walk all of these areas to 
ensure that what you're indicating to us can work, that 


they can't do it from a desk you're saying and they 


Farr & Associates Reporting, Inc. 


4 


Eedy, Schiefer,Craig 37842 


dr ex (Cassidy) 


must, go out. and view it first-hand, )butliaf, youshave 
half a million hectares or acres, I forget which it is, 
under your supervision, how much staff is it going to 
require to do this sort of on-the-ground evaluation to 
make the type of determination you're suggesting; more 
or less staff than would be required than we presently 
have? 

DR. SCHIEFER: Well, clearly there's a 
different scale of problem between forest management in 
Europe and Canada. I think some of the concepts that 
Dr. Eedy talked to a moment ago, really the development 
of remote sensing technologies, the development of GIS 
systems, will go a long way to providing assistance in 
doing these kinds of designations. 

We are working on a couple of projects 
currently which are digitizing specifically this kind 
of information over relatively large areas. I don't 
think we are there yet, I don't think we have the staff 
Cop dosdit. to, thissilevels ofedetadi ll gbutee saeco. dor. 
think that we can use the argument that because our 
timber lands are as vast as they are that we needn't 
really look at these kinds of decisions more related to 
site conditions than simply providing perhaps 
excessively conservative guidelines. 


MR. CASSIDY: Q..tIs it also the case in 
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your knowledge, Dr. Schiefer, that more than just the 
forester does this? 

DR. SCHIEFER: A. Yes. Actually the 
application of the specific criteria I'm suggesting 
here would really be more the responsibility of those 
charged with managing the fishery resource. 

The fishery biologist would determine 
where the critical habitats are, which tributary 
systems and which portions of those tributary systems 
represent important habitats, and to what degree a 
riparian zone or stream-side vegetation is critical to 
protecting those habitat values. 

Q. As a result then is it appropriate to 
simply look at the number of foresters in a unit to 
determine the number of people in fact -- I'm sorry, is 
it appropriate to look at simply the number of 
foresters in a unit to determine the number of people 
that might be needed to do this? 

A. No, I believe not. 

MR. MARTEL: But if there are no 
biologists in an area - and I believe we heard that 
there were areas where we did not have biologists in 
the province in some of the -- what do you do then? 

I mean, if you don't have foresters and 


you don't have a biologist and it's the biologist's 


Farr & Associates Reporting, Inc. 


4 


24 


25 


Eedy,Schiefer,Craig 37844 


dr ex (Cassidy) 


work, who is going to do the type of work that you're 
suggesting to ensure that everything is protected? 

MR. CASSIDY: Q. Does it require 
qualified personnel, Dr. Schieffer? 

DR. SCHIEFER: A. Well, to some degree 
it does. It requires personnel, not necessarily 
professional biologists, but certainly someone with 
enough field experience to be able to make a judgment 
as to what represents habitat values or require 
protection. 

I think the risk is that at one extreme 
if there is little or no site application done then you 
Wind up around each watershed perhaps with the 
designations of the dotted green line which clearly 
represent a measurable negative impact on timber 
harvesting values. At the other extreme - and I would 
not suggest at all that the areas of concern be reduced 
to absolute minimum values - this however -- I mean, 
this concept of site-specific application which really 
endorses what the guidelines themselves call for and 
what a number of witnesses have also talked to, 
represents the optimal application of the guidelines 
and’ really I think “Lt s that =simplesconcept that = 
would like to leave. 


Q. And what do the green hash marks in 
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this drawing represent? 

A. The green hash marks are a simple 
illustration of the difference between an automatic 
designation of AOCs based on the strictest 
interpretation of the guideline provisions without 
site-specific 2S Saher and the dotted red line 
which is a more site-specific application of the 
guideline; the hash green area represents the area 
could be harvested with site-specific application 
compared -- 

Osepbramaesorry eugAnd -withathat 
application, in your view, would aquatic values be 
adequately protected? 


A. In this example, yes. I'm not 


37845 


that 


suggesting for a moment that aquatic resource values be 


compromised by reducing the guidelines or their 


provisions, simply that all first order streams need 


not necessarily be included in areas of concern. 


And in the written evidence we have 


provided some examples, as they are also provided in 


some of the other evidence provided, that in fact 


cutting activities of a certain prescription within 


these areas provide neutral, in some cases even 


positive benefits. 


MR. CASSIDY: Perhaps we can have this 
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diagram entered as the next exhibit, Madam Chair. 

MADAM CHAIR: That would be Exhibit 1225. 

MRia ICASSIDM: YeAnd jiiertigcousd) be 
entitled: Hand drawn diagram of AOC Designations. 
---EXHIBIT NO. 1225: Hand-drawn diagram of AOC 

designations depicting first and 
second order streams. 

MR. CASSIDY: Mr. Freidin has asked that 
we include in that title of this document, depicting 
first order streams. Is that accurate, Dr. Schiefer? 

DR. SCHIEFER: “Yes. B@LEGshoOws on it tharse 
order streams and second order streams. It shows those 
two classes of streams. 

MR. CASSIDY: Perhaps then the title 
could be depicting first and second order streams. 

MR. FREIDIN: Thank you. 

MR. CASSIDY< MAlierrghtyaeMadam) Chagas, 
Mr. Martel, if we could then move - subject to any 
questions you have at this point - to the next section 
of Dr. Schiefer's evidence, that being Section 2.3 
entitled: Ecosystem Protection Concept. That can be 
found for your reference on page 14 of the witness 
statement. 

Q. And if you could please summarize 
your evidence in that section, Dr. Schiefer? 


DR. = SCHLEEERE 7 Nees Yes. Members of the 
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Board, the fish habitat guidelines are clearly intended 
to protect aquatic ecosystems which support fish 
populations. This objective is described in the 
introduction to the guidelines. [In our opinion sonerot 
the most effective means of accomplishing this is 
through the use of a featured species approach using a 
fish species for this purpose. 

The typical featured fish species are 
generally more sensitive to environmental change than 
are lower trophic levels in the aquatic ecosystem and, 
as ecosystem integrators, tend to reflect any 
Significant change in ecosystem structure or function. 

This approach is now widely accepted as 
an effective and practical means for protecting and 
managing aquatic resources in Ontario and elsewhere. 
It should ensure regional persistence of existing 
aquatic communities as well as most of their component 
species. 

I would also like to respond to an 
interrogatory which the Ministry of Environment raised 
on this issue, Interrogatory No. 6 I believe. 

MR. CASSIDY: And I have copies of that, 
Madam Chair. (handed) 

MADAMSCHATR = sathiSel Sebxhi bit gl225. 


---EXHIBIT NO. 1226: MOE interrogatory No. 6 re 
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OFIA/OLMA Panel 9A. 

MR CASGSOLDY: ©. YGS,, Oo dieaa all. 
Schiefer. 

DR. SCHIEFER: A. Yes. The question 
asked: 

"What data or studies relevant to Ontario 

were relied on to formulate this 

Soinron: 

The answer basically identifies that 
there is a massive database that relates to individual 
species' sensitivities and responses and response 
thresholds to a long list of environmental factors. 

For instance, if one considers an 
increase in maximum water temperature as the 
environmental factor and brook trout as the featured 
species, brook trout are likely to display a negative 
response to this factor before other species or aquatic 
community functions at lower trophic levels. 

Similarly, depending on the featured 
species selected, the response to changing 
environmental factors such as increase in turbidity, 
nutrient loading, changed streamed morphology, increase 
in fishing pressure, or whatever, is more likely 
exhibited in a measurable and ecologically significant 


form by the featured species than by other components 
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of the aquatic ecosystem. 

The featured species, if properly 
selected, functions as a useful indicator, integrator 
and management focus for protecting and monitoring the 
ongoing health of aquatic ecosystems for one cannot and 
need not measure the individual responses of hundreds 
or thousands of aquatic species at all trophic levels 
in the ecosystem. 

Q. Would you explain just briefly the 
concept of lower trophic levels for the benefit of the 
Board? 

A. Trophic levels, I believe the term 
has been used before in these hearings, refers to 
different groups or communities of species at different 
levels in food chains, in this case aquatic food 
chains. 

At the lowest level normally you find 
primary producers. In aquatic systems these would be 
phytoplankton and aquatic plants. In a simplified 
ecosystem you would have primary producers, primary 
consumers would be those plants or those animals that 
feed directly on primary producers on plants or 
phytoplankton, would include species like zoo plankton. 

Secondary consumers would be smaller fish 


species, forage fish species. Tertiary consumers would 
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be predator species normally at the top of the food 
chain. These are the species that normally are 
selected as featured species, primarily because they 
tend to be the game fish species and the commercial 
fish species most heavily utilized by man. 

I think the concept here is that an 
organism at the top of the aquatic food chain or any 
food chain is an integrator of all effects that happen 
within the food chain below it. 

For instance, if a disturbance of any 
kind has an effect on primary production lower in the 
trophic level, the example I would use is temperature, 
and the source of that change or that disturbance could 
be totally natural - it could be a warmer summer this 
year than the past year - the fact that water 
temperatures are a little higher may well favour one 
group of primary Seana roy are group of phytoplankton 
to the disadvantage of another group because these 
Species at that trophic level exist and compete with 
each other in space and time. However, ecosystem 
function at that level, the level of primary 
production, can be totally maintained although one 
group of species may be more abundant in a particular 
year or group of years than another. 


The effect at higher levels in the 
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trophic food chain may be totally unnoticeable simply 
because ecosystem function has been maintained and the 
concept here is not one that the featured species 
necessarily protects the individual status of hundreds 
of species at a lower trophic level, simply that 
ecosystem function is maintained and the result, in 
terms of survival and abundance of the featured 
species, is what you measure. It tends to integrate 
all of those cumulative effects at lower trophic 
levels. 

Opn Dr eschieflferemrse the concept of 
maintaining ecosystem function an appropriate goal, in 
VOUrMODINTON? 

A. I believe it is. The only possible 
exception to that would be where a rare and endangered 
species is involved. At that point clearly there is 
legislation that would focus on protecting that 
individual species more so than its particular role in 
the ecosystem. 

Q. When you use the word rare and 
endangered, do you also use the word threatened? 

An Sv eS? Gfled oe 

MR. CASSIDY: It's been a while since 
I've had the pleasure of appearing before the Board. 


My memory is rusty as to when you break. Is it ten 
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O Clock? 

MADAM-CHAIR=:* 10310 ,°Mr*-Cassidy. 

MR @CASSLDY: ©) 10510... 2ST hank you. 

Q. If I could move on then to Section 
2.4 of your evidence, Dr. Schiefer. 

This also can be found on page 14, Madam 
Chair and Mr. Martel, entitled: Harvest Operations. 

And” in this* portion) of your evidence, I 
would like to have you express your opinion on the 
ability of the fish guidelines and the code of practice 
to minimize the impacts on aquatic values caused by 
harvest operations. Could you please provide that to 
the Board? 

DR. SCHIEFFER: A. Yes. Members of the 
Board, the Fish Habitat Guidelines and the Code of 
Practice impose clear constraints on harvesting 
operations in a number of respects. These are 
summarized on page 16 in the statement of evidence, and 
I would like to just quickly go through them. 

There is a prohibition against 
clearcutting and shelterwood cutting in areas of 
concern around all trout lakes and cold water streams. 
In these situations the only options are selection 
harvesting or no harvesting at all, the requirement 


that special equipment and contoured furrows be used on 
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sensitive sites, the prohibition against landings 
within identified areas of concern, the requirements 
for avoidance of repeated skid trail use and of 
skidding along slope contours, and the restrictions on 
seasons of operation, equipment type, residual debris, 
cut frequency and duff removal on slopes. 

It is my opinion that adherence to these 
provisions of the guidelines and the code of practice 
should limit the risks of erosion, changes in water 
yield and temperature and debris in nutrient input to 
adjacent waters from timber hareostines 

In combination these should provide 
adequate protection of aquatic resource from the risks 
of adverse harvesting effects. One of the most 
effective mitigation measures in the Fish Habitat 
Guidelines are the provisions of buffer zones. 

Oc enAlbertoghtaetAnd 1fywe cGanesthen move 
on, Dr. Schiefer, in referring to buffer zones, if we 
could move to the next section of the evidence found at 
page 17, Madam Chair, Mr. Martel in respect of buffer 
zones, and carry on to page 18. 

If you could summarize your evidence in 
respect to buffer zones, Dr. Schieffer? 

A. Yes. The Fish Habitat Guidelines 


provide for 30-metre to 90-metre buffer zones in areas 
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of concern depending on slope. We provided some 
additional references on the value and effectiveness of 
buffer zones from various recent studies, which I won't 
go into detail now, but they are discussed on pages 17 
and 18. 

But I would summarize them by stating 
that buffer zones are effective in filtering and 
reducing overland transport of water-borne materials 
from cut areas and are clearly effective in reducing 
bank erosion, they minimize potential changes in water 
temperature regimes, and provide riparian cover for 
aquatic species. 

However, the necessary width of buffer 
zones to accomplish these benefits appears to be 
variable with site conditions and the attendant 
benefit. One example would be water temperature 
regulation. Research, and a considerable amount of 
research in this area, has shown that the water 
temperature regulation benefit of stream-side 
vegetation is fully accomplished by a buffer zone as 
little as 10 metres wide. Other benefits may require a 
greater or lesser buffer zone width. 

It is my opinion that the 30-metre to 
90-metre buffer zone called for in the guidelines and 


based strictly on slope could be overly conservative in 
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protecting intended aquatic resource values in some 
cases. 

On this topic there is an interrogatory 
from the Ministry of Environment, Interrogatory No. 10 
on the concept of overprotection which I would like to 
address. 

MR’ CASSIDY: “And Ihave copiés of that, 
Madam Chair. (handed) 

MADAM CHALR2@ Thatewill be Exhibit 1227. 
2-H AnL Db leNOvesto one ea MOM Ineerrogacoryv—aNo. #0 =re 

OFIA/OLMA Panel 9A. 

DR. SCHIEFER: The Ministry of 
Environment Interrogatory No. 10 asked the question: 

"To define what is meant by overprotect 

in the context of this statement?" 

And, secondly: 

"Can overprotecting a value result in 

unacceptable environmental effects?” 

MREEGASS TOY) “SQRASAlU ri ght-"The 
statement that is referred to in this interrogatory, is 
that found on page 19 of your evidence where it states 
that: 

"Conservative buffer zones by definition 

will overprotect in some cases." 


Could you please summarize this answer 
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for the benefit of the Board? 

DRo SCHIEFFER: “A. Yes. tn thiscecontexc, 
the term overprotect is used from the perspective of 
other resource uses and values. If the measure adopted 
to protect one resource use or value, in this case the 
aquatic environment, go beyond what is actually 
required to ensure such protection, for instance, are 
overly conservative, to the point where other resource 
uses and/or values are diminished, in this case 
harvestable timber, one may argue that the measures 
taken overprotect the first resource use or value when 
viewed from the perspective of the second resource use 
or value. 

In this case protective measures beyond a 
certain point have little additional benefit for the 
protected resource use or value, while they may have 
increasing negative effect on other resource uses or 
values. And I think the drawing I provided earlier, 
Exhibit 1225, provides an example of that particular 
concept. 

In response to the second part of that 
question, overprotecting a value will not result in an 
unacceptable environmental effect on the protected 
value, but could on other resource use values as 


discussed in the first part of the response. 
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MR teCASo LDY wee biel «could just havea 
minute. 

Of B0r5eSchiefer, could.you go.back and 
briefly summarize the range of criteria that could be 
used in addition to slope in determining buffer zones? 

DR. SCHIEFER: A. Yes. Our experience 
Supports the need for and the value of buffer zones; 
however, sbuffer zone requirements should .be tailored to 
site conditions for optimum results. 

The buffer zones recommended in the 
guidelines are based entirely on slope, while other 
considerations such as soil type, moisture retention, 
ground vegetation, canopy cover, microtopographic 
relief, slope breaks and the existing or the expected 
degree of disturbance should be considered in 
determining appropriate buffer zone width in specific 
sites. 

MRes CASSIDY: That.completes Dr. 
Schiefer's evidence, Madam Chair, and I think we are 
now in a position to proceed with Mr. Craig's evidence. 

And on the assumption we're breaking at 
10:10, what I propose is that Mr. Craig has a number of 
introductory comments, that will take us to 10:10, and 
then get into the body of his evidence, and having a 


look at the clock I'm somewhat optimistic that we might 
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finish this examination-in-chief by twelve noon. So, 
here's hoping. 

TESrPEecould then move to =— and ’lydonnc 
mean to put any time frame on Mr. Craig, but at the 
same time I wanted to advise counsel for the other 
parties that they should be in a position to be 
prepared to cross-examine this afternoon, as I think I 
have already indicated in the hallway conversations. 

OF" 4Mrne GCralg7vit +ricould sthen move &to 
your evidence which, for the Board's benefit, is 
Section 3 of the Exhibit 1222 which commences at page 
20 and in fact runs through’ to the®conclusion of this 
Witness statement at page 82. 

And I understand -- I'm going to ask you, 
as I asked Dr. Schiefer and Dr. Eedy, to summarize your 
evidence at the outset for the benefit of the Board, 
and I understand in doing that you wish to refer to 
some principles which are needed to understand the 
basis of your evidence. 

MR. CRAIG 47 Ae *@Thank®voue® Madam Chair, 
Mr. Martel. Indeed when I have been -~- while preparing 
my evidence I have looked at the perspective of the 
application of pesticides onto a terrestrial 
environment and essentially following the potential 


fate and route of those pesticides into a water 
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environment. So that is the continuum that I have 
looked at, direct and indirect effects on the 
terrestrial area and direct and indirect effects on the 
aquatic environment. 

I have reviewed the potential effects of 
these chemicals on consequently terrestrial life, 
mammals, insects and in the aquatic environment again, 
insect species and fish as a general rule. 

What I think is critical to appreciate in 
viewing this chemical introduction and then fate is to 
understand some fundamental principles of toxicology 
because just because a compound is present does not 
necessarily mean it is toxic. And perhaps Mr. Cassidy 
I could use my points that I've drafted. 

MR. CASSIDY: I think there's an easel 
drawing again which Mr. Craig has drawn this morning 
which he wishes to refer to, and we might enter as the 
next exhibit right at the outset. And if it could be 
marked as Exhibit 1228 and titled: Principles of 
Toxicology, Madam Chair. 

MADAM CHAIR: Yes, Mr. Cassidy. 
---EXHIBIT NO. 1228: Hand-drawn diagram by Mr. Craig 

entitled: Principles of 
Toxicology. 
MR. CRAIG: I have identified five, what 


I have called, principles of toxicology because I feel 


Farr & Associates Reporting, Inc. 


24 


25 


Eedy,Schiefer,Craig 37860 
dr ex (Cassidy) 


it's important to have an appreciation of these five 
principles in order to understand what effects might 
occur when pesticides are applied to a receiving 
environment. 

The first principle is that of threshold 
effect concentration, and that is the concentration of 
a chemical that will produce an effect to a receptor 
organism. Now, you must appreciate that of course 
chemicals can be present in an environmental system in 
any media, either air or soil or water, at a range of 
concentrations from non-detectable to some measurable 
concentration; consequently there are concentrations -- 
there is a potential for a concentration to be present 
that would be below that required to produce an effect, 
and that effect might be mortality, which is the most 
commonly referred to response, but it could also be a 
sublethal response such as reproduction or growth. And 
the reason it's called sublethal is that the exposure 
concentration will produce an effect but it will not 
produce death. 

So, for instance, in a community 
perspective if a community of organisms is exposed to a 
chemical where their reproductive capabilities are 
impaired or their growth is stunted, then they would be 


less successful in competition with other communities 
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and other organisms. So it's referred to as a 
sublethal effect and it can be an important effect. 

MRee CASpi Dyce OV Sonassyour |discussion 
of toxicity then that we'll be dealing with this 
morning confined to just lethal or deadly effects? 

MR CRA LG: 2 ARRNOtWoL ewitilebesreferring 
to sublethal effects as much as lethal and I believe 
that the sublethal effects are important on the long 
tenm, <buteeiiiwi ictbe eae to both types of effects. 

The other principle is that of exposure 
duration and the key there is that it is not so much a 
matter = -- 
suobescussuongoft the record 

The second item is that of exposure 
dunation #8 "sostthat Stes just .asvimportant to 
understand how long the concentration has been present 
in the media and the duration of the exposure to 
determine the effect. For instance, it's possible that 
a pesticide could exceed the threshold of sublethal 
response or lethal response yet be present for such a 
Shornteduration sthategthat gresponseegwouldmnot be 
triggered. So that is another important consideration. 

Thirdlynethetprinciplesco&rchemical 
structure is key. The pesticides in this case we're 


considering today are designed, they are engineered to 
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be effective on a target organism, and this means that 
they have been chemically structured to provide a very 
good fit to a sensitive receptor site in the target 
organism. Many, many chemicals have been evaluated and 
the structure has been redesigned chemically so that 
these compounds will be the most effective for that 
target organism. 

So the design, the number of molecules, 
the kinds of molecules, the relative position of the 
molecules, the atoms in these molecules are all very 
criticaltygtol structure wiandmthembe tter sthes.fitathe 
better the structure, the better the activity or the 
toxicity. 

Fourthly, there is the item of 
persistence. And these chemicals once they have been 
introduced into the environment will not just stay the 
way they have been introduced forever, they are 
introduced into a complex environment that includes 
physical interactions of temperature and water, 
chemical interactions of various pH regimes, the 
presence of other compounds like just organic carbon 
for instance that will absorb these compounds, and then 
the bacterial component of just ubiquitous bacteria 
that are present in the world that we live in, the 


soil, the air, the water, and these bacteria will spew 
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the chemical as a source of carbon, for instance, and 
will be capable of not only breaking these compounds 
down into very small subsections but actually using the 
carbon as a source of substrate. 

So persistence can be measured and can be 
measured under standard laboratory ee eondi trons, 
it can also be measured in the field. It's typically 
measured and expressed as half-life, and that is the 
time required for that chemical to decrease in 
concentration to 50 per cent of what it was at time 
zero. And on that basis then there is a common basis 
of comparison for the stability of one compound to 
another compound, for instance. 

The International Joint Commission has 
identified that a compound might be considered 
persistent if it's half-life is greater than 8 weeks 
for instance, as a guide. 

Finally the fifth item is that of 
bioconcentration or bioaccumulation. A chemical that 
is introduced into the environment does have the 
opportunity to be ingested by organisms, it can be 
absorbed by organisms, and the measure of the 
concentration in the organism compared to the 
concentration in the media provides a ratio, and that 


ratio is the bioconcentration factor or bioaccumulation 
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factor, either one. 

The bioconcentration is referred to as 
direct uptake by the organism from the media into its 
body; bioaccumulation can include direct and indirect 
sources, for instance from, in the case of fish, from 
water and from food, but they can be expressed as 
factors: 

The degree to which a compound will 
accumulate is going to be dependent once again on 
structure because some of these compounds are designed 
to be lipid soluble and, therefore, they will tend to 
be more soluble in fat than they will be in other body 
fluids like blood for instance and tissue, and 
consequently if they are lipid soluble, they will 
accumulate to higher concentrations. And we will talk 
more about that. 

If a chemical has a bioconcentration 
factor of less than one, it indicates that the compound 
is not lipid soluble and in fact there is some 
resistance to the compound entering into the organism, 
there is some selection against accumulation. 

So as we go through the various 
components of my evidence I will be referring back to 
many of these principles, and the key thing I would be 


looking at is the exposure concentration in the 
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environment with regard to the threshold effect 
concentrations, that is how much chemical is required 
to produce effects, and not only is the concentration 
requirement met but also is the duration met. 

MR. CASSIDY: Q. And those effects would 
be either sublethal or lethal? 

MRatGRAIG: sAtieAndethatswould be for 
either of those effects, lethal or sublethal, that's 
SORrecte | 

MR @CASSLDY :eaWithethats,introduction 
complete, we would then move after the break to a 
discussion of herbicides, followed by a discussion of 
mnsecticides, gandksincesitise,l0709sa.me Tathink it 
would be appropriate to break now until -- 

MADAM CHAIR: 20 minutes, Mr. Cassidy. 

MReBGAS SD Yeu 410:30 ]-H10"-29:2? 

MR. FREIDIN: Os 2:9. 

MRemGA SS LOY seme lan KesyiOus 

MADAM CHAIR: Thank you. 

---Recess taken at 10:09 a.m. 
=—-—On, resumingsatwel0s.30. aams 

MADAM CHAIR: Please be seated. 

MRIECASS LDV ceeMadam ChainasMre Craig 
wishes to refer the Board to a diagram he's drawn this 


morning on the easel, just before he commences his 
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detailed evidence in respect of herbicides and 
insecticides, which will explain, I understand, some of 
these principles graphically. 

MR. CRAIG: Madam Chair, Mr. Martel. 
Just to follow on the items I identified before, I 
thought I would present an illustration of some of 
those principles that I've mentioned. 

I've developed a graph here which on the 
"y" axis has concentration, and this could be for any 
chemical, and on the "x" axis I have identified the 
component of time. 

MR. CASSIDY: If you™could- just stand a 
Little to the tia os peucen. 

MS. SEABORN: Thank you. 

MR. CASSIDY: So all the parties can see. 

MR. CRAIG: I've developed four 
scenarios. Each of these lines represents the 
application of a chemical at some time and in the 
environmental compartment, and this could be any; land 
water, air, whatever, of course the concentration would 
go from non-detectable up to some level and then it 
would decrease, and I've developed what I consider a 
typical decay curve where many of the principles of 
degradation which are referred to in discussion of 


persistence would take place. 
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The four scenarios I've labeled A, B, C 
and D and the scenario A, which is a very low level 
applmica Gion wise Ouycanysee ——-efirstiofeatle iI will? just 
back up. 

I've drawn on this chart two lines on the 
concentration scale. The lowest one, the one closest 
to zero that runs horizontally across the graph is 
labeled sublethal and, of course, sublethal effects are 
more sensitive, that means that they require less 
concentration to produce that effect and so, therefore, 
any chemical that crosses its respective sublethal 
threshold limit, of course, should produce a sublethal 
effect given the principles of duration as well as 
concentration, and at a much higher concentration as 
identified the line or the threshold lethality. So 
again, in order for a chemical or a pesticide to be 
lethal to a receptor organ, it must also cross -- it 
must cross the lethal threshold concentration for that 
compound. 

So to return, I've identified scenario A 
as to be an application of a chemical that increases 
above non-detection and goes to a certain point, which 
is below the sublethal threshold, and decays down and, 
in this case of course there would be no effect on 


either target or non-target organisms. 
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MR. CASSIDY: Q. When you say it goes to 
a certain point, you mean that the concentration 
reaches a certain point? 

MR. GRAIG: As. -Thate@seright; mbuteals 
would be below the sublethal threshold, the 
concentration level for that respective chemical for 
respective organisms, because different organisms will 
have different sensitivities and we'll see 
illustrations of that. 

In scenario B I've identified the 
application of a chemical that has resulted in a higher 
environmental concentration than that of A and indeed, 
in this case, crosses the sublethal threshold line and 
decays down. So the critical component of this 
exposure then is the area that passes the sublethal 
line and I've stippled this with little dots. 

And so this area then is critical if this 
area, that is the extent of concentration, exceeds over 
the sublethal line, and also the duration of that 
excedence then becomes critical in determining whether 
or not a sublethal effect was manifested. 

Q. That's scenario B? 

Atc) ThatissscenariovB,eMadam-Chair. 

In the case of scenario C I've identified 


an even greater exposure application and, in this case, 
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the line just cuts over, just exceeds the lethal 
threshold limit and one can see two things here: No. 
1, that the area under the curve that exceeds the 
lethal line is very, very limited; however, the 
sublethal -- the area of the curve that exceeds the 
sublethal threshold is much larger. So for scenario C 
the probability that a sublethal effect would be 
elicited is much greater for scenario C than would be 
expected for scenario B, as you can see from the 
difference in the two areas under the curve. 

Finally, in scenario D I've identified 
the highest concentration, highest application that one 
might anticipate in this representative example. Not 
only does scenario D exceed the lethal limit but it 
does so for some period of time and, therefore, one 
might anticipate there would be a lethal response for 
respective organisms and, of course, the area for 
sublethality effects is much greater for scenario D 
thanseither Ic 7oreB? 

So this illustration focuses on the 
principles of not only concentration but also duration 
and whether or not various types of effects might be 
expected. 

OnmeAlIMrightagelLi you fwish “to ethen gmove 


on to the next diagram. 
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A. The next diagram. 

MR. CASSIDY: Before we do that, I think 
it would be appropriate to mark that diagram as Exhibit 
twelve twenty...? 

MADAM CHAIR: Nine. 

MRICASS TD vs Nine brAndewhat’ would* you 
call that diagram, Mr. Craig? 

MRE “GRAEGS) “Widdustratvomiol concentration 
and exposure. 

MR. CASSIDY: Hand-drawn diagram of 
illustration of concentration and exposure. 

--~EXHIBIT NO. 1229: Hand-drawn diagram of 
illustration of concentration and 
exposure by Mr. Craig. 

MRS CRAIG! “My siinalmiliustration istithat 
to demonstrate the aspect of structure toxicity effects 
or structure activity and, in this case, I've used a 
diagram to identify a chemical - it could be any 
chemical - it has a squiggly line of various atoms on 
it and it has a key element, typically at one end of 
the chemical, which is engineered to fit a specific 
receptor. 

And I've drawn the receptor as a square 
notch and you can see that the active end of the 
chemical in this case is a square, and you can see that 


with a well engineered chemical designed specifically 
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for a particular receptor you get a very good fit. 
This square fits into that notch very nicely and, 
consequently, you can generate or expect a high degree 
Gi@etiicacy fornsthisschemical onsthis.receptor site. 

So, for instance, in herbicides this 
would be a nenpaende and this would be a plant receptor 
site and would producesa verytgood sit yesort of an 
economical way to use the chemical in that regard. The 
Same with insecticides, you get good effect for a 
limited amount of chemical used. 

In the lower part of the illustration I 
have identified the same chemical, it's got the 
squiggly line and the active end, the square active end 
but in this case we have a different kind of receptor 
and I've drawn a circular See here and one can see 
that this square is not going to fit in this circle 
very well and this is a poor fit. 

This would be typical of what you would 
expect for a non-target organism. So it just makes it 
very, very difficult for this chemical to have the same 
kind of effect, whether it would be a lethal effect or 
a sublethal effect, on a non-receptor organism that 
does not have the same kind of receptor as the target 
organism would have and, consequently, you tend to see 


that this chemical has a lower lethality concentration 
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or, let's say; it's less toxic, takes more of the 
chemical to produce mortality, takes a lot more 
chemical to produce a sublethal effect. It's just not 
a very Serectivé chemical for organisms that it wasn't 
designed to interact with. 
| MR. CASSIDY: And we can mark that as 
Exhibit 1230; is that correct, Madam Chair? 
MADAM CHAIR: Yes, Mr. Cassidy. 
MR. CASSIDY? 9!And what woutd you call 
that, Mr. *Craig; *hand=-drawnedragrameoim: 52 
MR. "CRAIG: "“Thisnwould beran illustration 
of structure activity relationships, or let's say 
structure toxicity relationships. 
MR. CASSIDY See structure Jboxici ty, 
relationships. Thank you. 
-~SEXHIBIT! NO. 1230;3" Hand-drawn=ditagram- of structure 
toxicity relativonsnipss>y Mr. 
Craig. 
MR. CASSIDY: Q. I understand now you 
wish to move to a discussion regarding herbicides? 
MR SCRALGIO-6 Awe Yest* thank¥youw Madam 
Cie ir 
Q. And I understand it may be necessary 
for you to refer back to some of these graphs and 
drawings to illustrate the principles in the course of 


your evidence; is that correct? 
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Agen esia that. s scornrect ~Mr. ‘Cassidy. 

MR... (CASSIDY 67All. right# Then if we 
could move to the discussion on herbicides, Madam 
Chair, which commences at page 20. 

GeaasANG. el itst rot. tal Weicouldmyoutadvise 
the Board of the herbicides that you will be discussing 
in your evidence? 

MR. CRAIG: A. Madam Chair, Mr. Martel, 
I would like to deal with the herbicides glyphosate, 
2,4-D, hexazinone, simazine, and picloram. 

Q. And could you provide the Board with 
the conclusions that you have arrived at with respect 
to the environmental persistence of those herbicides? 

A. Yes. A number of studies have been 
conducted on these compounds where they have been 
introduced into natural environment systems, natural 
receiving environments and the half-life of these 
compounds have been measured, where possible, and in 
other cases observations have been made in the field by 
measuring those compounds at various points in time. 

In general they are all degradable and 
the period of time required for them to degrade will 
aietervabuteinageneca uthey "are «typically fairly short; 
that is, they do not persistent for ever and ever, they 


do degrade and, in the case of glyphosate, we have 
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identified references that refer to several weeks in 
soil for instance; for 2,4-D, days to several weeks; 
hexazinone, a month or less; and in the case of 
picloram, several months, but it is unique in that it 
is injected into plants and, therefore, the opportunity 
for dispersion is limited; simazine is persistent in 
soil and water, however, it is readily metabolized and 
excreted by mammals and non-target organisms. 

And the other factors that we considered 
dealing with persistence was that of bioconcentration 
or bioaccumulation as I discussed earlier, and reports 
are that these compounds will be taken up by organisms. 
The best examples are that of fish accumulating these 
compounds from water and the factors of accumulation 
are very low, that is they're in the order of tens 
perhaps, but in some cases they are actually less than 
one as I indicated before in my discussion. A factor 
less than one indicates that less of the chemical ends 
up in the organism than was in the water for instance. 

This is also consistent with the 
structure and the design of these compounds, they are 
not fat soluble or lipid soluble and so, therefore, 
they tend not to accumulate to high concentrations in 
organisms nor do they travel through the food chain 


effectively. 
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MRE ICASS TIDY: Fors the benefit.of the 
Board, there is, in addition to the detailed discussion 


in this witness statement, the conclusions are captured 


on pages 28 and 29 with respect to persistence of the 


witness statement, if you wish to note those pages. 

Ose LGawe could then move to page 29 for 
the discussion of the direct toxic effects on 
terrestrial animals. And if you could please summarize 
your conclusions with respect to that topic, as well as 
explain the process of analysis that you went through? 

MR. CRAIG: A. Yes. Madam Chair, the 
assessment of toxic effects on terrestrial animals is 
in large part conducted by the use of mammalian tests, 
rodents tests perhaps and various other different kinds 
of mammals by determining the dose required in feeding 
experiments or water experiments to elicit a certain 
type of response, rather the lethality or some 
indication of sublethal impairment like reproductive 
impairment. 

Cram etecetsc backs to, kxhibitei 2282 

Anethnatwwas the listoof principles: .was 
ante 

0 ae NO; asl Mere terring, to, the. graph, that 
VO Uses eC Wee Pele Iu, SOOTY). 
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OmaVALD fright. 

AeeraBute thats tateqgoodtiiustrationsor 
those two end points. And because these surrogate 
models have been shown to be good representatives of 
some of the wildlife that we have to be concerned with, 
there is an Riven dide to look at the dose consumed 
with regard to the response of concern, mortality or 
sublethal effects. 

The intake is measured as milligrams of 
compound per kilogram of body weight and consequently 
it's possible then to look at a range of these response 
concentrations or feeding regimes and then relate that 
back to some other mammal of interest. And typically 
rodents, for instance, might be used for -- well, a 
range of rodents, is what I meant, would be used and 
more sensitive responses would be used as indicators. 

So in conducting these comparisons 
exposure levels of glyphosate to animals, for instance, 
were five times lower than what would be required to 
elicit an effect, and again I come back to the exposure 
versus the required dose, and that tends to be a five 
times lower factor for glyphosate. 

In the case of 2,4-D a very large body 
dose is required and the examples that we used in the 


evidence was that for rabbits and bears, and the 
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factors were many, many times their body weight and to 
our minds seemed virtually impossible for these animals 
to consume that many times their body weight in one 
day, each day, to achieve the dose required to produce 
a detrimental effect. So there is a practical 
BPinrtation to che “toxrei ty “of a2 74-D. 

This is based -- of course, all of these 
studies are based on the utilization of approved 
application rates for these herbicides. So that is an 
important component of the evaluation. 

In the case of hexazinone and simazine, 
again we found that those residue levels were all below 
levels in surrogate studies found at toxic, and toxic 
can be either lethal or sublethal for those animals. 

And I think that really serves to 
lllustrate the point that if the chemical is not 
designed well to elicit a response in a non-target 
species that makes it very difficult to produce that 
response. So herbicides then tend to be poor animal 
toxicants and this information illustrates that very 
well. 

MR. CASSIDY: For your reference, Madam 
Chair, Mr. Martel, these conclusions are detailed on 
page oo and 34° Or Exhibit 12224 


Cee etaAnd@ ft? il can” move™ongeMr . Craig; -to 


Farr & Associates Reporting, Inc. 


i 


24 


25 


Eedy,Schiefer,Craig 37878 
dr ex (Cassidy) 


the next portion of your evidence dealing with the 
indirect effects on terrestrial animals due to 
alterations in vegetation food and cover. That's 
Sséctionsoad.. aeMadameChair. 

This can be found on page 34 through to 
page 36 where the conclusions can be located at the top 
ofs pages 37. «I sunderstand, that, MreeGraigs;-youj will 
speak to this as well as Dr. Eedy. 

MR ACRALG?) sea cee Dates «rm ghtes a Madam 
Chair, we've acknowledged here that when herbicides are 
used in a terrestrial environment of course there will 
be some plants that will be affected and, therefore, 
the effects of that reduced vegetation is an indirect 
effect, and I think Dr. Eedy can better address that 
aspect of various animal community responses when that 
foliage is reduced. 

DR. EEDY: A. Yes. Madam Chair and Mr. 
Martel, I will just speak in summary form to the 
effects basically of the indirect effects through how 
the herbicides affect the browse and understorey 
vegetation which could be used as either browse Pooge. or 
as habitat for ground-dwelling species. 

We've reviewed the evidence in this -- on 
this basically relating to the larger herbivores like 


the moose and deer and the smaller animals which may be 
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using this as either habitat or as food, being birds 
and small mammals. 

Basically the evidence that we have 
reviewed has not been totally conclusive and at times 
has been contradictory. In general my conclusion from 
this evidence has been that it tends to show that what 
effects do occur are relatively insignificant, they 
don't show gross either adverse effects or gross 
beneficial effects. 

In general herbicides, as I understand 
they are used in timber management in Ontario, are 
applied in relatively low concentrations, and I speak 
relatively as compared to how they are applied in 
control of roadside vegetation or agricultural use. 
Foresters are attempting to suppress but not 
necessarily kill all the vegetation, they want to 
basically knock back the broadleaf plants so that the 
conifers or the crop species can get a chance to get 
ahead of these, and basically they don't want to use 
too much because if they use too much they would, as a 
herbicide, affect all of the vegetation and could 
potentaall yeild athetrmcrops 

I understand that such applications are 
usually in the early periods of reforestation when the 


conifers are quite small and they want to get them up 
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above the undergrowth broadleaf species, and usually 
these are not used more than two to three times in the 
60 to 80-year cycle of reforestation within the forest. 

Within these sort of broad concepts the 
data that are referred to on pages 34 to 37, or Section 
3.1.3 of our written evidence which has been entered as 
Exhibit 1222, indicate that effects on a variety of 
wildlife species are minimal and short term over the 
period in which any effect of herbicide on the plants 
cansbesshowngeancludangetheiperiodt of@initial 
suppression of broadleaf plant growth, and then 
ultimately a period of recovery of this understorey 
broadleaf growth or what can be termed as either browse 
or habitat. 

It is my opinion that the effects on 
wildlife food and habitat are minimal and at the same 
time being at certain times during this period both 
potentially adverse to a small extent and potentially 
beneficial to a small extent; consequently, I believe 
the overall effect more or less balances out. 

MR. CASSIDY: If we could then move on, 
Madam Chair, and move to page 37 of the witness 
statement dealing with the direct toxic effects on 
fash. 
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Craig - Madam Chair, this is captured on pages 37 
through 42 - and I would ask Mr. Craig now to recount 
for us the essence of those pages for the benefit of 
the Board. 

MR CRATG? =" A." @Madam Chair, -Mr®?’Martel, 
the effects aii these herbicides in aquatic environments 
has been measured in some field studies where there 
have been spray applications in some cases and either 
adjacent or actually over various streams, and the 
water concentrations in these studies have been 
measured and observations in the field, in the stream 
have been measured as well. 

Also there have been some laboratory 
studies conducted where some precise measures of lethal 
and sublethal effects could be determined as well. So 
there is a wide bao of evidence available. 

Again, as I've mentioned before, 
herbicides are not particularly effective on mammals, 
they are not particularly toxic to fish given the types 
of exposure concentrations fish would experience in a 
typical spray application and as evidence of that 
glyphosate was eotod to be present in stream -- in 
streams at one tenth of the concentration required to 
produce lethality in=tish and no*significant sublethal 


impacts were observed in fish after glyphosate 
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application. 

Similarly with 2,4-D and hexazinone, the 
concentrations measured in stream for 2,4-D were 1,000 
times below those concentrations required to produce 
detrimental effects in fish and for hexazinone 10,000 
times lower than that required to produce detrimental 
effects. 

In the case of simazine, the comparison 
of expected concentrations in water with that of 
laboratory tests would indicate that fish would not be 
affected and clearly the bioaccumulation studies 
conducted with simazine indicates that fish tend to 
select against the uptake of this compound. 

The other factor that is important in 
considering effects of these herbicides to fish is that 
of pollution. It is a fact that when herbicides or any 
chemical is applied, whether it be applied in the 
terrestrial zone and allowed to enter into a waterway, 
a surface water, it will be transported by a dilution 
effect, say with runoff, rain water runoff. 

In the scenario where there would be a 
direct application, that is an overspray situation, 
there is also an opportunity for dilution and, as an 
example, I have conducted some rough calculations to 


indicate that for every 10 centimetres of water depth 
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and a pesticide landing on that surface area there 
would be a 10-fold dilution available for every 10 
centimetres, that's about four and a half inches of 
water depth. For every metre there is an available 
100-fold dilution, and that assumes a static system. 

Now, if that water were flowing and if it 
were flowing at a very slow rate, for example one metre 
a minute, which is a little more than three feet, so it 
would take the water one minute to travel all hundred 
centimetres, which is pretty slow, there is another 
ten-fold dilution available. So a combination of flow 
and depth afford greater levels of safety with regard 
to exposure, particularly to non-target organisms. 
This also -- these principles also of course will apply 
for insecticides. 

So that explains in some part probably to 
a large degree the reason why we see a range of 
concentrations which are 10 to 10,000 times below 
effect concentrations in waterways in the case of these 
herbicides. 

Q. Is that sublethal effect 
concentrations? 

Ate Thatese right «2 The: ranges includes 
bath lethal and sublethal effects. As a result, buffer 


zones that have been discussed in earlier testimony 


Farr & Associates Reporting, Inc. 


24 


25 


Eedy,Schiefer,Craig 37884 
dr ex (Cassidy) 


only provide additional protection for the aquatic 
environment because of the dilution factor available 
naturally. 

MR. CASSIDY: Can we then move to page 
43, Madam Chair, Mr. Martel, where Mr. Craig is dealing 
with the direct toxic effects on other aquatic 
invertebrates, and that can be found from page 43 -- 
rem SOmmy., “G2 ciLrcugn tora: 

Q. And could you summarize that evidence 
for us? You will note, Madam Chair, that as with the 
other sections, the conclusions are found at the end of 
each one of these and you can find those conclusions at 
pages 46 through 47 and I'd ask the witness to focus on 
the conclusions for the benefit of the Board and 
explain, where necessary, the more detailed evidence 
which is contained on those pages. 

MR. CRAIG: A. Madam Chair, the 
invertebrates that I'm referring to in the aquatic 
environment are in many cases the larval forms of 
flying insects, that's where they spend their first 
life stages, and then they emerge at a later date. 

There are also other invertebrates which 
would be present that would live their entire life in 
the aquatic environment, typically they're in the 


sediment, so they're at the bottom of the stream or the 
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pond or the lake, and except for -- there are some 
other invertebrate forms which will also live in the 
water column as well. So these are the invertebrates 
that we're referring to. 

The toxicity tests that have been 
conducted in laboratory environments have demonstrated 
that these invertebrates that the fishery rely on for 
food are also quite tolerant of glyphosate, so the 
exposure concentrations anticipated would be very much 
lower than the detrimental effect concentration. 

There have been some responses observed 
in field applications, which is referred to as 
drifting, and this is more common in streams, in that 
if an application occurs which is approaching this 
sublethal effect - and sublethal in this case refers to 
a behavioural response - and what can be seen is these 
organisms can actually, the bottom organisms can 
actually lift off the surface and they will just drift 
downstream to a concentration that would be lower and 
they can by in that means limit their concentration 
exposure and their duration exposure to that compound 
if they find irritable and, consequently, since 
behaviour tends to be a rather sensitive response, we 
would not anticipate that some of the more critical 


communities sustain sublethal effects such as 
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reproduction or would growth be affected. 

A compensatory feature in a stream 
system, as Dr. Schiefer has referred to with fish, is 
that the upstream organisms can then recolonize in the 
areas that are depleted or reduced in population. So 
it's a very dynamic system and there is an opportunity 
for rapid re-establishment of those communities. So 
it's very much a transitory effect. 

The studies conducted with 2,4-D, 
hexazinone and simazine, again, also clearly suggest 
that the concentrations in the field, based on other 
field studies, would be below effect concentrations, 
and field observations have also confirmed this 
conclusion. 

So consequently, again we see that the 
utilization of buffer zones again just provides an 
additional component of safety over and above that 
already provided by natural dilution. 

Q. Then if we could move to the Section 
3.1.7 commencing at page 47 of Exhibit 1222 entitled: 
Direct Toxic Effects on Aquatic and Terrestrial Plants. 
And would you summarize that section of the evidence 
which is contained therein? 

Ro Yes. Madam charrpror «course 


herbicides are designed to have an effect on 
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terrestrial plants, so of course the herbicides will be 
prepared and applied for a threshold response, so there 
is little doubt that there will be effect on those 
plants. 

In the case of glyphosate and the effect 
on some of the aquatic plants which could be 
macrophytes, that is the plants that stand well above 
the surface, there are also plants that will be 
somewhat submerged; that is, as they mature a component 
of vegetation will be above the water surface and more 
immature leaves and whatnot would be below the surface, 
also may have their roots in the sediment, and there 
are other floating plants which duckweed is a good 
example, and there are some plants that float quite 
freely in the water systems, their leaves and roots are 
in the water, roots at the surface -- I mean leaves at 
the surface perhaps. 

At any rate, in the case of glyphosate, 
there have been some observed reductions in chlorophyll 
a, and chlorophyll is essential to the plant to produce 
carbohydrate and food and food supplies, and again 
there is clearly an indication of dilution in the water 
system. If there is an overspray direct application, 
there is that safety allowance. 


And the only areas of vegetation in the 
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aquatic systems that we would anticipate would be most 
sensitive would be the vegetative components above the 
water and very close to the shore where there wouldn't 
bes perhapssanwopportunity for, contact. 0Utet ies roo 
systems would enjoy the advantage of protection from 
the water and also the immature vegetation would have 
an opportunity to enjoy that water dilution effect as 
well. 

So we would anticipate that where the 
herbicides are applied in accordance with the approved 
practices that aquatic plants would not be extensively 
impaired and, again, the buffer zone would provide the 
kind of protection that would be necessary at the very 
edge of the stream areas. In fact, field studies have 
identified that where there has been some damage in 
aquatic systems, the following year there has been 
clear recovery and, in some cases, increased growth in 
those areas. So any effects are minimal and they are 
certainly transitory. 

MR 2iCASSIDYe? “Os #.ol) Wer Could sihensanas.e 
to page 49, Madam Chair and Mr. Martel, dealing with 
the Effects on Groundwater which can be found at the 
bottom of that page and is numbered Section 3.1.8 and 
it continues on to page 50. And this would conclude 


the discussion on herbicides from Mr. Craig. 
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Q. And if you could please do that now, 
Meer Craig: 

MR. CRAIG: A. The concern we had or the 
interest we had with regard to herbicide in groundwater 
was that for another root of entry; that is, any 
terrestrial application of herbicide percolating 
through the soil and into the groundwater and then 
entering into a surface water system. 

The studies that have been reported are 
for agricultural applications and they tend to receive 
higher doses and more frequent doses of herbicide. The 
reports have indicated for hexazinone and picloram and 
2,4-D, for instance, that in these worst case 
agricultural applications the herbicides were able to 
meet the -- enter into the water table only 10 per cent 
of the time, and field studies with hexazinone and 
picloram, when they were measured in the groundwater, 
were found to be below -- in the case of these studies, 
below the U.S. EPA water quality guidelines. 

So while there is some opportunity for 
that root of entry there is, by necessity, a need for 
the herbicide to pass through a very active surface 
biomass and residual bacteria which promotes the 
degradation process, and where these studies have been 


conducted the actual concentrations and exposures have 
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been very low in the total guideline levels, 

MR. CASSIDY: That completes the 
discussion in respect of herbicides. If we could then 
move to what is effectively the second part of Mr. 
Craig's evidence dealing with insecticides, Madam 
Chair, and that commences at page 51 and is entitled: 
Section 3.2, The Use of Bacterial and Chemical 
Insecticides. 

Q. And I'd ask you to briefly summarize 
what this evidence is about, Mr. Craig, and perhaps you 
could commence in that fashion by referring the 
insecticides that you are going to discuss? 

MR. CRAIG: A. Madam Chair, Mr. Martel, 
the insecticides I would like to discuss in my 
testimony are the soil bacterium referred to throughout 
this hearing as B.t., to carbamate insecticides, 
aminocarb, carbaryl and an organophosphate insecticide, 
fenitrothion. 

ThesByvt. iswofscournse appathogenic 
organism and is particularly effective for the target 
pests«seEtueis »differentyfrommthewother,insecticidesein 
that it is not a chemical, of course, and; therefore, 
it has somewhat different characteristics, it doesn't 
degrade or dissipate in the normal manner that 


chemicals degrade as I mentioned in my discussion with 
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the persistence; the opportunities of chemical 
structure, cleavage and metabolism and whatnot do not 
applyawithethismproduct ta Alsositetssasubiquitous 
bacteria and under ideal culture conditions it can 
indeed appear to persist for a longer period of time 
S0)-=e thang Undera@othericonditionszmandnsoérif eathere is a 
Suitable environment then it will stay in that 
environment. 

The carbamate insecticides are 
neurotoxins, they are particularly effective on insects 
and they will have somewhat similar effects on other 
organisms with similar nervous systems, so there is a 
need to review their effects in non-target areas. 

Q. So you say it's a neurotoxin, I take 
it you mean it has an effect, either lethal or 
sublethal, on the nervous system of the target organism 
and other non-target organisms? 

A. Yes. That's Simply just the mode 
of -- I'm referring to the mode of action, but again 
all the principles of concentration and duration of 
exposure also apply and there is some specific-- 

QO 6mis pecut ic ity 7 

A. --specificity associated with insects 
that all other. mammal systems would not enjoy as 


completely. 
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Fenitrothion acts in the same way as the 
carbamates and, consequently, there is a need to review 
those potential effects in other organisms that have 
the same systems. 

MR. CASSIDY: Then can we move to the 
Section 3.2.2 found on page 52, Madam Chair, entitled: 
Environmental Persistence. 

Q. And could you please summarize that. 

MRSMCRALG :@RA “The “bacteria yb atimsand gthe 
carbamates and the organophosphates indeed do have 
short half-lives, again for different reasons, but B.t. 
does not have the chemical properties that would allow 
it to partition or accumulate in lipid systems, so 
bioaccumulation is not a factor and, as I said, 
longevity is determined very much on the conditions 
thateit findsia tselfmandsr forminstanceymunder tai vniy 
arid conditions the viability of spores increases 
rapidly. 

For the other chemicals they will 
chemically degrade under alkaline conditions and in 
water, and so they naturally hydrolize. They can be 
metabolized by plants and animals and, consequently, 
there is a route of degradation in non-target organisms 
and also excretion, and so that reduces the toxicity of 


those compounds in other systems. 
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Typically residues for these chemicals 
have become non-detectable within a month's time after 
appli cationzen Sovagain, that, attests: to’ the 
degradation -- rate of degradation of these compounds. 

Some of the carbamates have very short 
half-lives in the order of 10 days, for instance. 

Q. Can you comment on the long-term 
effects of these in terms of persistence? 

A. The long-term effects from the 
chemicals per se would be somewhat limited because of 
the lack of accumulation in fat stores and the 
extremely limited opportunity for these compounds to 
travel through the food chain and, as I mentioned, the 
opportunity for bacterial degradation in soil, 


hydrolysis in water all go to reducing the persistence 


of these compounds. 


So they also tend to be fairly 
quick-acting for non-target -- for the target organisms 
so that, again, the opportunity to apply the proper 
application concentration and generate the desired 
effect within a short time means that the residuals 
decay quickly. 

MRES CASSIDY; And the conclusions in” that 
regard are found on page 59 of the evidence, Madam 


Chanir, 
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Q. Could we then move to page 60, Mr. 
Craig, where you discuss the Effects on Terrestrial 
Organisms, and could you indicate your conclusions in 
that respect? 

That is Section 3.2.3, Madam Chair. 

MR. CRAIG: A. Yes. These compounds of 
course are insecticides, they're designed to have 
effects on certain terrestrial organisms, specifically 
insects and related organisms. 

The information that we gathered 
indicated that carbaryl and fenitrothion are toxic to 
bees and we have clearly identify a need for some 
additional consideration where these compounds would be 
applied close to apiaries. There is also a need to be 
aware that some other pollinators may be affected, but 
we've found in some longer-term studies with regard to 
forage base that these localized impacts would not have 
a long-term effect on higher food chain organisms like 
birds: 

There have been certain indications that 
bird exposure to fenitrothion can have some effects; 
however, used at the approved rates studies of bird 
populations, their reproductive capability and some of 
their behaviourial characteristics of food or tree 


while nesting and tending of young have indicated that 
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there is no measurable effect on these populations. 

And similarly with small mammals, while 
there has been some slight reductions in small mammal 
populations, there has Been -- it has appeared as a 
very short-term type of effect and certainly recovery 
has been rapid and well established the next year. 

So as far as long-term effects are 
concerned, they seem to be extremely limited and there 
seems to be a good opportunity for recovery and that 
the most sensitive terrestrial group of organisms are 
those related to insects and, therefore, needs some 
special consideration. 

MR. CASSIDY." bri? could Gust) havera 
minute, Madam Chair. 

If we could then move on to page 67, the 
conclusions again in that regard which are the essence 
of Mr. Craig is testifying about today can be found at 
page 66 with respect to terrestrial organisms. 

oO» I understand, however, you wish to 
speak to the Board about Section 3.2.3.2 on page 67 
entitled: Spray Availability, and you wish to speak to 
an interrogatory that was filed in that regard by the 
Nishnawbe-Aski Nation? 

MREISGCRALG Alem eset tlewolullds like «toa--— TI 


think the most sensitive concern here is that if 
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insects or -- well, yes, insects are indeed affected 
directly with these insecticides because that is what 
these compounds are designed to do, and if the 
potential food base is reduced then there is always a 
possibility of that effect limiting the resources for 
small mammals and birds. 

And the major compensating feature 
appears to be that the birds can indeed locate other 
areas that have not been affected or where the resource 
is sufficiently sustained that they can draw on that, 
and so there is a natural ability for birds to forage 
elsewhere. And similarly with small mammals, there is 
an opportunity to move out of the affected area into 
either less affected areas or not affected areas and 
cope in that regard. 

Also the non-target insects that have 
been affected can -- those populations can be 
re-established by invasions from neighbouring 
communities. So again, as in the stream situation, 
there's a very dynamic set of interactions among 
communities and where various niches or areas have been 
reduced or even perhaps avoided, with the fairly rapid 
degradation of these chemicals as we have indicated 
earlier, there is an opportunity for those niches to be 


Filled by the surrounding community insects. 
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MR. CASSIDY: Madam Chair, that 
interrogatory is Nishnawbe-Aski Nation Interrogatory 
No. 6 for this panel, and perhaps I can file it now and 
then ask the witness to identify the portion he wishes 
to have you refer to. 

MADAM ¥GHATR werThat ewok] abeiseExhi bit e12311 . 
---~EXHIBIT NO. 1231: Nishnawbe-Aski Nation 

Interrogatory Question No. 6 re 
OFIA/OLMA Panel 9A. 

MRigaeCASoILDY 7" .O) SekY esi eaMr waCr al gee fey ou 
could you just advise the Board of the relevant portion 
of that answer? 

MR. CRAIG: A. The concerns were 
directed towards the potential transitory changes in 
terrestrial and aquatic non-target organisms with 
reference to carbaryl and those have been identified in 
studies which we cited in our witness statement as 
studies conducted by Barrett, 1988 and MacKenzie 
Winston 9298.9): 

And with regard to fenitrothion and its 
potential effects regarding prey availability, we have 
referred to studies conducted by Spray and colleagues 
in 1987 and Varty in 1977, and these too are cited in 
our reference list in the witness statement. 


And with regard to a confirmation of 


recovery of prey from spraying with fenitrothion, we 
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are not able to identify specific studies, but we have 
relied on our understanding that fenitrothion is 
readily degradable and, therefore, would anticipate 
that once the level of chemical is below the critical 
effect concentration - I refer to our Exhibit 1229 - 
that once the chemical is below either the lethal level 
or the sublethal level for various uses that the insect 
would require, then of course that niche could be 
re-utilized by neighbouring organisms. Even though 
there may be some residual present, once below those 
effect concentrations re-invasion is successful, so the 
prey food base for the next level of organisms would be 
re-established. 

Q. Can we then move to page 697o0f the 
evidence dealing with the Effect on Aquatic Organisms, 
section'3 22.4°of Mr J Craig ’s evidence rseanda ‘could wou 
please summarize that for the Board? 

A. The aquatic®invertebrates, “as I 
mentioned before, are typically insect larval forms, 
they could be organisms that actually live in the water 
column and they are mobile, they can be mobile, some of 
them move pretty slowly, but others can take advantage 
of the current and streams and will travel slowly in 
the sediment. 


In *the™casetoft tthe bacteria Blt. its 
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beensto be non-toxicito many; that is, -of no lethal or 
sublethal effects for many large invertebrates. 
Invertebrates tend to be a little more resistant to 
some of these, particularly the bacterial type 
compounds in any case, and in the case of longevity, 
time to molting, for instance, these insects have to go 
through various instars of stages, they grow and they 
molt for instance, and the time for that type of 
transition, reproduction of invertebrates, a number of 
aquatic invertebrates such as, sort of beetle-like 
backswimmers, dragonfly, damselfly, larvae have been 
found to be unaffected by exposure to food, in this 
case, mosquitoe larvae that were actually infected with 
Bete 

So that was a -- the study clearly 
indicated that there was a limited impact in that area. 
It can have some expressed toxicity on some of the 
insect species such as mosquitoe larvae and black 
flies, but for many of the other invertebrates such as 
snails, worms and crustaceans, beetles, dragonflies, it 
appears to be innocuous. 

In the case of aminocarb, and these are 
the carbaryl insecticides, again the effect of dilution 
on particularly a spray over situation is a clear 


advantage and this, a similar sort of drift response 
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has been observed with certain of these species and, 
again, there would be a relocation to another area of 
the stream which would have a lower exposure 
concentration. It limits the exposure duration as well 
as reducing the exposure concentration and, thereby, 
allows these organisms to relocate. 

Also there is an opportunity once this -- 
typically it's a peak concentration that's measured in 
a stream, once this peak is passed, there is an 
opportunity for re-invasion from upstream communities 
as will naturally occur and these niches then would be 
filled again and re-established. 

Again with fenitrothion similar sorts of 
responses have been reported. Again, the same thing 
applies, there is an opportunity for recolonization, 
and I think referred even in the field studies where 
there have been these observations it's based on an 
approved concentration application and there's an 
opportunity for recovery. 

So that the buffer zones that have been 
mentioned in other discussions would thereby provide 
that additional degree of safety that dilution in water 
systems would not provide and, as I mentioned, the 
depth and the current. flow add to the degree of safety 


for any potential effects for aquatic invertebrates. 
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MR @eCASS IDM: GtAllervontheeret we could 
move to the Effect on Aquatic Invertebrates. 

If I can just have a minute. ‘I'm sorry, 
if we could move on to Effects on Aquatic and 
Terrestrial Plants which can be found at page 78, Madam 
Chair: 

Q. And could you give your evidence in 
that regard, Mr. Craig? 

MRi@ CRAIG sega so Yes. 

Q. Go ahead. 

AmenVes. Gedustlaspointsofechari£f£ication, 
I'm not sure I jumped -- 

QpBsAlTgseight. I think we jumped a 
section. I apologize, Mr. Craig. It might have been 
my mistake for being confused. All right. 

AS@eTSthink sz 

O7@ecanvwe gosback#etofetbdoénet think 
you've completed your evidence in respect of aquatic 
invertebrates. 

A. Or vertebrates. Madam Chair, I think 
I may have jumped to the Effect on Invertebrates and 
missed the vertebrates, fish effects. 

Q. Get us out of the swamp first. 

A. Let's stay in the water. 


MReI.CASTRILLie ie Couldmy ous gustiidentify 
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where -- 

MADAM CHAIR: Mr. Castrilli? 

MR CASTRILGI: I'm sorry;* Madam Chair. 
I simply wanted to know where my friend was in the 
witness statement. 

MReP CASSIDY :re Oscete thinkwe are -~- well 
Mr. Craig, perhaps you can indicate where you wish to 
go next in respect of that section? Your a safer bet 
at® this*point) than®iaam onmthat. 


T Rthirikevousmwantet ogo. Compagens 9s. doryou 


not? 
MR CRAIG Ace me hhatismcerrect. 
OFA DD EGi ght] 8 apologize: 
A. I'm sorry, I probably jumped ahead. 
If I can stay in the water system because 
all of the same principles apply, I think -- I believe 


I dealt with the invertebrates and now we will deal 
with the vertebrates, and these will include fish of 
course. 

And again, when we are looking at the 
effectsmonMiash (Bit mwasetoundstosbesotmcourse wo ite! ow 
persistence and had very low toxicity to fish, and 
other systems such as tadpoles, for instance, had very 
low sensitivity and were able to successfully undergo 


the same degree of development during exposure, so -- 
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whether it be a test group or control group. 

The aminocarb and carbaryl, again, the 
anticipated exposure concentrations are below the 
effect concentrations, and particularly the sublethal 
effects as well, growth and reproduction. 

For fish there are some standard tests 
that are used, there are laboratory exercises to 
estimate what the effects would be in streams, and by 
comparison to the lab studies with reference to the 
exposure concentrations in the field, there's an 
opportunity to make a comparison because reproductive 
and growth assessments are lengthy and, therefore, they 
must be done in that way. 

Also in the field of course where these 
insecticides are applied directly through a controlled 
regime or in an overspray situation, the duratrontiwi i) 
be somewhat limited. In an overspray there is 
typically a spike occurrence which drops off very 
Cuickhivessowthesduration == the opportunity for 
duration of exposure during sensitive life stages for 
the period of time required to produce the effect is 
limited and so, therefore, there's a need to rely 
heavily on lab exposures. 

They are typically a constant 


concentration and for a complete sensitive life stage, 
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so they tend to be overestimates of an effect or 
overestimates of an opportunity; that is, they are an 
exaggerated case to ensure that all life stages are 
exposed at a controlled rate. 

So the vertebrate systems clearly appear 
to be protected again by the qitutien factor and the 
concentrations for the carbamate or the fenitrothion 
are much below the sublethal effect concentrations and 
durations required. 

Added to that, the opportunity for the 
chemical to degrade and hydrolize, which it does in 
natural water systems, so the degradation opportunities 
are extended in water for those compounds as well. 

I think that covers the vertebrates and 
the invertebrates for the aquatic system. 

QO. Dr. Schiefer, I understand you wish 
to make a comment with respect to the movement as a 
result of exposure of aquatic species? 

DR. SCHLEFER?”™” A.7 Well= "trom an 
ecosystem perspective, as Mr. Craig described, 
invertebrates -- the normal response mechanism is to 
detach and drift, really the only opportunity they have 
to go to lower concentrations. 

The ecosystem effect of that, there have 


been quite a few studies that have noted fish feeding 


Farr & Associates Reporting, Inc. 


24 


25 


Eedy,Schiefer,Craig 37905 
dr ex (Cassidy) 


behaviourial response to that. Essentially a fish 
living in that stream is exposed to an increased drift 
of aquatic organisms and usually takes the opportunity 
to increase its feeding behaviour. That would normally 
by followed by a decline in drift during the period of 
recolonization. 

Dra feeistaneongoing tprocess in “most 
streams. Invertebrates when they want to distribute 
themselves generally find it much easier to drift 
downstream than to try to actively swim upstream, they 
don't have much swim capability. So recolonization 
normally occurs from headwater tributaries that are 
unaffected, or because these are generally the larval 
forms of terrestrial insects, flies in particular, the 
adults usually will lay eggs, the larval stages will 
redevelop for some species within weeks, for others 
within months. So recolonization is generally a fairly 
rapid process either within the aquatic system or from 
the terrestrial system. 

So the ecological effects at most trophic 
levels, including fish, is usually of short duration 
and may well be more of a displacement response than a 
long-term effect. 

MRC ASS GDYs:@ tAdsl eraghte wh tthink: thinson 


Sate, groundsacg WiaskaMrie Craigie, move; to Section @3).<2.. 5 
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now, the Effect on Aquatic and Terrestrial Plants which 
can be found on page 78, Madam Chair and Mr. Martel. 

MR. CRAIG: Madam Chair, as I mentioned 
before, the structure of the compound is critical to 
determining the effect on a non-target organism and 
this is an excellent illustration of incompatability. 
Insecticides are not particularly effective on plants, 
they weren't designed to be effective or interact with 
metabolic systems in plants and the metabolic system in 
plants are not susceptible to insecticides. 

So, consequently, we have found no 
evidence of significant impact on plants, whether they 
were terrestrial plants or aquatic plants, and that was 


the case for all of these compounds. So we would not 


-anticipate that there would be significant or 


detrimental effects on plants regardless of their 
location. 

MRe° CASSIDY ss, Tfata couldy gust? have a 
minute, Madam Chair. 

Thank you, Madam Chair. If we could move 
to page 79 of the witness statement, Exhibit 1222, and 
refer to the discussion on buffer zones, Section 3:2.6 
of Mr. Craig's evidence. 

Q. And could you summarize -that portion 


of your witness statement please, Mr. Craig? 
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MR = CRAIG=.~ Aw 6Yess. 'Madcam Chair, in our 
discussion of or consideration of the effects of both 
herbicides and insecticides and the application of 
buffer zones, we've really taken into consideration the 
buffer zones are around bodies of water, sensitive 
aquatic areas, and all of the buffer zones that we've 
menetonsa we've identified those set out in Exhibit 
803, and those zones have been identified for the 
chemical pesticides of 120 metres for sensitive -- 
Significant areas, 240 for sensitive areas and 240 for 
human health or human habitation with no buffer zones 
POD oe bette 

And these are, in our view, all going to 
provide, as I mentioned, additional protection. From 
my view we've been able to identify some reports of 
some very minor aquatic effects and in some cases the 
herbicides may induce some response for aquatic 
vegetation, but it all recovers very quickly, certainly 
the next year; and in the case of insecticides, the 
PeovectionroLr adr lucviony, the natural protection of 
dilution in flowing streams and large water bodies 
precludes the need for an extensive buffer zone. 

It's my feeling that if these pesticides 
can be kept at the edge of the surface water interface 


with the land that would be quite adequate. So these 
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distances of 120 to 240 metres I think are of greater 
relevance and needed for other factors as Dr. Schiefer 
mentioned, and he identified the considerations of 
slope, canopy, water retention, temperature and erosion 
potential as governing the need for certain distance of 
buffer zones. 

But for the insecticides, certainly those 
identified are adequate, they provide additional 
protection but it's not essential protection. 

MR. CASSIDY: Madam Chair, the written 
evidence, page 79, refers to the buffer zones being set 
out in Exhibit 803. I can also advise that they are 
referred to in Exhibit 603 -- I'm sorry, 604C.on page 
19 as a further reference for the Board, should you 
wish to find out more about those. 

That document is entitled: The 
Environmental Effects of Pesticide Use for Timber 
Management in Ontario, one of the ESSA documents which 
you may recall. 

Madam Chair, the next section I would 
rather -- I prefer to keep together. We're not going 
to finish it in three minutes, however, I naa 
anticipates L»wouldsfinish jt in) approximately Jom to 20 
minutes in the afternoon, but I ask that we deal with 


Le iret hare tas one 
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I would also ask any parties -- as a 
Fesultyer anticipates! Il*be finishedrwithin®half®an 
hour of our recommencement. I ask any parties who 
intend to cross-examine this afternoon to provide me 
with the exhibits that we might be able to retrieve 
over the course of the lunch hour for the witnesses and 
Pwoudardoethat. som.  ctneyecould, I ed appreciate it. 

MADAM CHAIR: Thank you, Mr. Cassidy. 

Mremcastriiiis, vourwl pe fLoLLowing: the 
completion of the evidence-in-chief? 

MRe@ASTR HEE: meres, =tiatws COrrecr, 
Madam Chair. 

Peshouldw just. simplysnote that "both 
myself and Mr. Lindgren will be cross-examining on this 
Daned ee NeraOnmMewOr cCtUrsespurpor calOeduplicatemeacn 
others “I°=wilt be dealing with Section 3° of the 
evidence and Mr. tenderer will be dealing with Sections 
Peandaoew et willedadeviate from that wrth respect to just 
one=item, but TU will Still be Win relation to 
pesticides, so there will not be any duplication. 

MADAM CHAIR: All right. Then what are 
the estimates of time you think it will take to 
complete your joint cross-examination? 

MR. CASTRILLI: Myself approximately a 


day or less, for Mr. Lindgren approximately a half day 
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or less. 

MADAM CHAIR: All right, thank you. 

MR. CASSIDY: While we are on the topic 
of timing, Madam Chair, I can advise that I've had a 
discussion with Ms. Devaul who has very capably 
informed me of the other time estimates on this matter. 

With Mr. Castrilli's estimates, we will 
probably get a good way to completing this panel this 
week; however, I'm advised that it may not be possible 
to get it all done, but there would be very little left 
to do after this week. 

We, however, have a timing problem with 
respect to these witnesses with respect to next week. 
They have been asked by the Federal Ministry of the 
Environment to attend in Mexico next week on a project 
sponsored by the Federal Minister of the Environment 
and the Canadian International Development Agency with 
respect to the State of Vera Cruz, Mexico and, 
therefore, will be unavailable next week; however, what 
we intend to do is do the Panel 9B next week so there 
Will be absolutely no loss of hearing time, and I'm 
advised that it is entirely possible to finish that 
whole panel next week. 

Therefore, what I propose is if there is 


any, what I might call residual or left over 
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cross-examination to be done of this panel that we 
don't get through this week, that we would ask these 
panel members to come back and complete it just prior 
to the commencement of the planning panel during the 
week of June 18th. 

But I just wanted to advise you of that 
possibility now and hopefully we can get as much done 
this week as possible so we can avoid that, but it is a 
possibility. 

MADAMBCHATRe® Allerighte 

MR. CASSIDY: It will involve, however, 
absolutely no loss of hearing time. 

MADAM CHAIR: Thank you, Mr. Cassidy. 

MRECASSO UD cChank=your 

MADAM CHAIR: We will break for lunch now 
and be back in an hour and a half. 

MR. CASTRILLI: Madam Chairman, I might 
Simply indicate on the record the exhibits I anticipate 
requiring for this afternoon so that they can be 
acquired. 

MADAM CHAIR: Yes, please. 

MRELICASSEDY 3) gil hank? your 

MREGAST ROL GRA Exhibits g29) 34,9748, 
is 7 andes Sas Andiifor the IbenefitirofipMr. Cassidy who 


was not here last week, I filed complete versions of 
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Exhibit 729 and 748 and, given the shortness of time, I 
have extra copies available for both himself and the 
witnesses, if you would like to get them. 

MRE CASSIDY:6" Thank* you: SDo those 
exhibit numbers also cover your cross-examination, Mr. 
Lindgren? { 

MR. DINDGREN: 9" No;)theysdon t- TL wri 
provide you with a list. 

MR. CASSIDY:. Ais righteeeever the bunch 
hour? 

MR. LINDGREN: To the extent I can. 

MRE@ICASS IDY2/! WAlLIV nvohteesa hank your 
Madam Chair. 

MADAM CHAIR: Thank you. 

---Luncheon recess taken at 12:00 p.m. 
=—==—On resuming sate leico) pam. 

MADAM CHAIR: Please be seated. 

Mr. Cassidy? 

MR. CASSIDY: Good afternoon, Madam 
Chainy Mro Martel Mr. aut te 

Well, we are prepared to continue. I 
assume that Mr. Castrilli's absence will not prevent us 
from doing that); lat cMeastetor the’ next 10 minutesre at 
which ‘timesl "ll finish,” and ttheniwe ll ireally stare 


wondering where he is. 
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Are you able to assist us, Mr. Huff? 

MR SHU Eee Eecannot give you any 
assistance. I obviously did not go to the same place 
they did. 

MADAM CHAIR: Perhaps we better stand 
down for a few minutes, Mr. Cassidy. I didn't see Mr. 
Castruylyweout inathe ts- 

MR. HUFF: Neither did I. 

MR SCASSIDY ea U1. am in ethesChatrpensonic 
hands. | 

MADAM CHAIR: Seeing as he's going to 
follow with cross-examination. 

MRe CASSIDY seg0kay: 

MR. FREIDIN: It's an interesting phrase, 
stand down. 

MADAMAGHALR:: [Yessiiv isagpSitedown: 
While we are waiting for Mr. Castrilli there are two 
matters: One, is that I understand we won't be hearing 
from Ms. Swenarchuk tomorrow evening, I think that's 
the case. 

MReetcn oo Liye. Do you know when, Madam 
Griatian 

MADAM CHAIR: I think we will set a date 
for next week. 


MR. CASSIDY: How does next Wednesday 
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sound? 

MADAM CHAIR: We will do it Thursday 
night. What date is next Thursday? 

MR. CASSIDY: June T4th.  Biag Day. 

MADAM CHAIR: You have a American 
calendar. 

MR. CASSIDY: I have an American 
calendar. 

MADAM CHAIR: June 14th. 

MS. SEABORN: We're discussing an 
American witness, so perhaps it's appropriate. 

MR. HUFF: My understanding is that there 
Will beva letter—— 

MADAM CHAIR: Yes. 

MR. HUFF: --sent over today which will 
give some information. 

MADAM CHAIR: Yes. Ms. Devaul informed 
me that there would be a communication coming from Ms. 
Swenarchuk and the Board wants to talk to Mr. Turkstra 
before we hear those submissions, in any event. So it 
would be better for everyone if we had it next Thursday 
evening. That will be at five o'clock next Thursday. 

And the second matter is, the Board is 
now looking far ahead into the future to schedule the 


cases following Forests for Tomorrow and we would like 
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to hear submissions from the parties on that scheduling 
before we recess for the summer. 

We would like to hear submissions from 
the parties on June the 20th, which is a Wednesday 
evening, so we can start to do some long-range planning 
and I will have Ms. Devaul send out a notice to the 
parties about those two dates. 

MS. SEABORN: Madam Chair, has the Board 
determined which days it will be sitting the last week 
of June? I believe the schedule just goes up until -- 
or if the Board will be sitting that week? 

MADAM CHAIR: Well, we would plan on 
sitting but we've got to see what happens with Panel 
10. We'll probably have a better idea by the end of 
next week about the progress of the Panels 9A and B. 

MR. MARTEL: Industry doesn't want to 
start7Myouiwill trecall/ poi they’ are going to split 
their last panel. 

MADAM CHAIR: Yes. I don't think we 
can -- I would certainly plan that the Board will sit 
that week. 

MR. CASSIDY: I would think by Wednesday 
the 20th you'll have a very good idea of where you 
stand. I mean, just on the assumption that we get a 


goodwportionwof vitidene this week, we"ll even havega 
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good idea by the end of this week, but I think 
definitely the 20th. 

MADAM CHAIR: But certainly leave that 
week open don't schedule something else. 

MS. SEABORN: It's just that Wednesday 
the 20th may be the day that we would actually start 
Panel 10, as I understand what Mr. Cassidy has said. 

MRWACASSLDY.) I see. 

MS. SEABORN: If we move along on QA, 
then we would finish that on the 19th and we would have 
already completed 9B, so we would be into Panel 10. 

MRISICASSIDYM SO 1t sounds “ike -—— £hats 
correct. Good point. Perhaps we should address it on 
Tuesday the 19th then. 

MADAM CHAIR: Let's do that. 

MR. SCASSIDYS Thank you. 

MADAM CHAIR: But leave that week open 
because if we can move along as we want -- 

MR. MARTEL: Well, by the 14th we'll have 
a better idea, that's next Thursday. 

MR. CASSIDY: Then we will have a good 
idea as to whether or not 9B will go into the following 
week, which at this point we're not counting on that 
happening. 


MR. MARTEL: No, and you'll know whether 
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9A is finished. 

MR weCASS I DY cs» Yes... We will know that by 
the end of this week. We will know so much -- 

MADAM CHAIR: We have tomorrow, Mr. 
Cassidy. 

ME eGASS LOY tee AL Larignt.. .l[neresis just 
one matter I would like to advise the Board of, one of 
the witnesses has asked to look at a transcript from 
last week's evidence, last Thursday's which is Volume 
209.e.Thatis in-fact not prepared.vyet, and.I'm,.advised 
by the reporter it will not be available until tomorrow 
Might at the end of the day. 

The witness will be in cross-examination 
by that time. I'm simply advising the Board, as I have 
advasecdeMuagCactrillissthatealeintend toshave that 
provided to the witness - I understand he has no 
objection =,and) what.I_intend:.to do,.to.avoid any 
difficulties whatsoever, is ask the reporter to give it 
to the witness directly at the end of the day tomorrow. 
So I just wanted to advise the Board of that situation. 

MADAM CHAIR: Thank you, Mr. Cassidy. 

MReBCASS1 DYieem Wee areenoOwW INneauPposataion to 
recommence as Mr. Castrilli has joined us. And I just 
want to move to complete Mr. Craig's evidence, and the 


Boardemay, washes tos---could I just haye a minute. 
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If I could ask the Board to turn to page 
Stor "ExntoLewla22 and the cOnclLUuSIONSMOonnUnemanLLeets 
of Pesticide Use are referred to therein. 

O. “And ‘I"understand, "Mr. "Craig, that you 
wish to discuss those conclusions with the Board with 
Peaceee to both herbicides and insecticides and 
complete your evidence in that fashion? 

MR. CRAIG: A. Madam Chair, in 
conclusion I would like to identify that it's important 
to reflect on those earlier principles that I 
identified earlier and; that is, that the exposure 
concentrations compared to the effect concentrations, 
whether they be acute, lethal or long-term sublethal, 
are absolutely paramount. Studies that are reported 
quite often Bite taehtie? the effect concentrations and 
it"s important’ to pdt that in“terms=ot context with 
what is actually going to be in the field after an 
approved application rate. 

So my evaluation and conclusions are 
based on that condition, that the herbicide will be 
applied in an approved manner, and those concentrations 
are selected so that they will have the appropriate 
effect on target organisms and will provide a level of 
level that is below effect concentrations for 


non-target organisms, and that applies for vegetative 
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plants and for non-target animals for herbicides and 
pesticides -- insecticide. 

The other important factors are that 
given that those exposure levels are controlled the 
insecticides and pesticides are degradable, under 
certain environmental conditions they are readily 
degradable, and they also are not the type of compound 
that accumulates to a high concentration in organism 
body tissues, so that they erwsor sent a food chain 
accumulation type of situation that is a concern for 
other pesticides. 

In areas that we've identified there to 
be some stress, particularly in the terrestrial 
environment with regard to invertebrates and some 
slight stress in aquatic systems, we have identified 
from various studies that there is an opportunity for 
recovery, eye Aptiene ee because these chemicals do Beart 
and are not persistent. 

The insects that are of particular 
concern are primarily pollinators from the studies that 
we have reviewed, and so those seem to be the groups of 
insects that would be at greatest risk, non-target 
Species. 

MR. CASSIDY: That concludes this panel's 


evidence, Madam Chair. 
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MADAM CHAIR: All right. Thank you very 
much, Mr. Cassidy. 

Mr. Castrilli? 

MR. CASTRILLI: Thank you, Madam Chair. 
Could we make the same arrangement as last time. 
Perhaps Mr. Cassidy and I can simply switch places so I 
can move all my material. 

MADAM CHAIR: That's fine. 

MRE CASSIDY :9@ Tpreter!:tomssit at {thas 
table, Madam Chair, unless it's a difficulty for 
anyone. 

MR eC AGTR Pi lide: eNO” nos  Llemesorr. =il 
didn't mean to suggest you had to come all the way back 
here. 

MR. ‘CASSIDY 7! ‘Thank tvouw 
===Discussionroftt the *trecord 

MR. fCASTRILIOM: © Madam 'Ghant, ef twouldi\diike 
to begin by filing the interrogatories we asked this 
panel. 

MADAM: CHAIR’ #4 %Thatiawillitbetexhibit 1282. 

MR. HUFF: (handed) 
+~-BXAHEB IT ONO 2ob2 32s ME oresGs SEGunylomonr ow 

Interrogatory Question Nos. 1-16 
re OFIA/OLMA Panel 9A. 

MR. CASTRILLI: Panel members, do you 


have copies of the interrogatory answers, this is for 
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Forests for Tomorrow? 

MADAM CHAIR: Those are Interrogatory 
Noss@el throughtl6eeMre ecastrilli? 

MR og CASTRIULI :.4ves, that! secorrect, 
Madam Chair. And that was Exhibit...? 

MADAM CHAIR: 1232. 
CROSS-EXAMINATION BY MR. CASTRILLI: 

Q. Gentlemen, if I might direct your 
attentions to. page, 2moLeExhibit 1232, and this is a 
question I asked you in relation to paragraph 3 of your 
evidence which is Exhibit 1222, it's page 20. We asked 
you: 

"Under what circumstances would a stand 

be treated with 2,4-D or glyphosate more 

than twice during a rotation?" 

And the answer you provided was: 

"The answer to the question is currently 

being researched and will be provided as 

soon as possible." 

Do you have any further information to 
advise us with respect to that answer at this point? 

| Mie we GRATG se eeAreaMadamiChair anvil ymusorgny, 

we still do not have. We focused our attention on the 
effects component. We came across this mention of 


possible multiple use and not being familiar with 
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forest management practices, at this stage we have not 
been able to identify those circumstances. 

MADAM CHAIR: Is this one area, Mr. 
Cassidy, where Thursday's transcripts will offer some 
clarification, or some of the evidence from last week. 

MR: CASSIDY:©""1L'm Sorry,” Madam? Chair 1m 
not sure that -- I have not had an opportunity to speak 
to the witness about that. 

I can advise that as soon as this answer 
is completed from this witness' perspective we can get 
it to him, we'll make every attempt to get it to Mr. 
Castrilli, and if it is a matter that has to be 
cross-examined on, there are -- if it's a matter that 
he cross-examined forestry witnesses on, there will be 
foresters on the next panel and we'll try and get it to 
him in time to cross-examine the forester witnesses, 
SOnty 

MADAM CHAIR: Will you be satisfied with 
a written response to this, Mr. Castrilli? 

MR. CASTRILLI: Madam Chair, I'd be 
content with the undertaking to provide the informatin 
when it's available and when we get it, we'll see what 
May arise from it. Thank you. 

Ou "Now, continting wrthenxnd biw Tose. 1 


direct your attention to page 6 and this is with 
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respect to your evidence which is found at page 28 of 
Exhibit 1222 regarding the herbicide picloranm. 

Now, I will just read the question and 
the answer into the record. Under Picloram, paragraph 
2 states that: 

sDuemtorsthe stability (of ipichoram in 

plant growth tissue it is expected that 

most of the herbicide will remain within 
the treated stems.” 

And the question we asked was: 

"If most but not all of the herbicide 

remains within treated stems, what is the 

most likely fate of the remainder of the 
herbicide?" 

And the answer you provided was: 

"Small amounts may end up in the soil 

because of loss through the root system 

but there is no evidence of this 
occurring in treated trees in northern 

Ontario." 

And I just wanted to ask you, Dr. Craig, 
do you have some references that you can provide us 
with respect to the last part of your answer which is 
the part that says: 


Benationanis Enomevidenceof this 
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occurring in treated trees in northern 

Ontario." 

And I would be pleased to take that as an 
undertaking as well if you don't have the information 
readily available. 

MR. CRAIG: A. Madam Chair, we could not 
locate any information to indicate that there were 
residuals in northern Ontario. At this stage we don't 
have a specific reference in mind. 

MADAM CHAIR: Mr. Craig, have there been 
very many -- have there been any studies done on soil 
sampling in sprayed areas? 

MR. CRAIG: Yes. Well, for picloram 
there would be some studies that would focus on 
degradation in general. What we would look at here is 
that once the compound ended up in soil, then it would 
be open to all of the natural degradation processes in 
a soil environment or water environment, whatever. 

So we have looked at that sort of general 
set of conditions.” *Thatrs*our consideration anethnas 
particular response. 

MRE VCASTREGIMG?  OMRED PEC raig, i just iss 
I'm clear on your answer to that question, have there 
been studies which have focused their attention 


directly on the issue of what I call exudation of 
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Picloram through the root stems which concluded, as you 
do in your answer, the first part of your answer? 

MRE CRALGR BAY Selacan sterecail | 
specifically a study at the moment. 

MReECASS DY mel aust reholghtienecould 
indicate for the record, just for clarification 
purposes, it's Mr. Craig. 

MRE CAS UR Cit Olu lenmMeSOPEY.. se Tibamk 
you. Mr. Cassidy will be pleased to know in the 
previous panel I withdrew somebody's Ph.D., I think I 
just gave: itwto™eMrs Craig. 

Q. Fine, let's move on. Could I refer 
Vous COepaAge 39 Sol sVOUR—evi dence: mM Craign meld S 11S 
under the heading of 2,4-D and in the first sentence 
you indicate that: 

"Siqonwt peantedarectetoxic etfieets ton eflish 

are exceedingly unlikely to occur as a 

result: of 2,4-D ‘applications in timber 

Management." 

It's in paragraph 3 on that page. And 
you also note that: 

"Of the various forms of 2,4-D 

commercially available, primarily ester 

formulations are used for timber 


management in Ontario." 
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Can you advise me, Mr. Craig, whether 
because of fish toxicity concerns the ester formulation 
is generally not used in British Columbia in broadcast 
treatments? 

MR. CRAIG: A. I can't identify the 
rationale for using that op pote wasiene LOrmudats Olmlor 
broadcasting. I could venture some reasons, but they 
would be outside of the area of toxicology. 

Q. Do you know whether B.C. uses 2,4-D 
ester or not? 

7 gm ae 8 201 Toa wo ona 

Q. In timber management. 

A. 2m not tCerriplvy- cama what 
formulations are used in which provinces in that 
regard. My focus has been on the chemical and the 
effect on the various target and non-target organisms, 
Mr CaScriiii. 

oO. That is fine, thank vou... | Yreter vo. 
to page 37 of your evidence. This is under the heading 
Direct Toxic Effects on Fish, and” you State in the 
first paragraph: 

"The potential for fish to be directly 

affected by herbicide application can 

arise through oOverspray... © 1) Jusc 


number these: overspraying is the first item, and the 
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second would be. 

ewe Or ALrELuroL Sprayed merbicideso” 

MreeCrarg, *OreverDrsesciierer (Can Sassist 
I would be pleased to have his answer as well. Would 
you agree that fish may also be directly affected by 
herbicide application as a result of eaneLiee 

A. That's a potential route for 
exposure, yes. 

Q. Would you also agree that fish may be 
directly affected by erosion of contaminated soil that 
gets into bodies of water such as streams, lakes and 
rivers? 

A. I would agree that there is a 
potential for exposure, but I am not so certain there 
would be a potential for effect, primarily on the 
principles as I have mentioned earlier, Madam Chair, 
dilution and degradation. 

Q. And would you agree that fish may be 
directly affected by water running through ephemeral 
channels that have been sprayed? 

ROMY ye cCastr1 paesucnPast == “what Sdolyou 
mean, ephemeral? 

Q. Transient streams that might last 
just a day, where the bed has been sprayed and there's 


a subsequent flow of water through it? 
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A. Yes. Madam Chair, again, I would 
support the theory of exposure, but from our review I 
couldn't support the suggestion of effect. 

Q. And so if I understand your evidence, 
Mr. Craig, fish may be exposed to water running through 
ephemeral streams, and the question By: whether they mav 
be directly affected would depend upon concentration 
and related factors; is your testimony? 

Aw Ubates correct oMr i Cagtriuiin. 

Ose. Thank vou. .COontinuingsat page jeewe 
are now under the heading of Glyphosate. You refer 
there to a number of published proceedings of the 
Carnation Creek Herbicide Workshop. Can you advise the 
Board, Mr. Craig, are the papers coming out of these 
workshops peer reviewed? 


A. I would have to refer back to the 


documents, I think.=- Mr. Castirilligy lem incertal ise 
would have to check the original document. Sometimes 
document -- reports can be submitted as part of a large 


study and may individually be submitted for peer 
review. I'm just unclear at this stage. I would have 
to check. 

Oueg perhaps s7Ou Can. in) particular, 
direct your attention to the Holtby and Baillie 


reference at the bottom of page 37 when you're making 
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your inquiries with respect to that matter. 


At the bottom of page 37 and over on to 


page 38, where you are referring to the Holtby and 


Baillie report suggests that: 


paragraph: 


"The Roundup surfactant may have been 
responsible for inducing temporary stress 
in caged and resident coho fry in the 
tribuary during the first two weeks after 
spraying." 

And then you go on to note: 

“However, these effects were observed 
under direct overspray conditions and 
were short in duration. The authors 
state that the temporary stress which was 
obsenved among aquatic organisms 
justified precautionary procedures such 


as use of buffer zones for Roundup." 


ANd USsteigogng ont to) ithenendsofs that 


"They concluded that these precautions 
would provide adequate protection against 
surfactant effects in non-target 
waterways." 


So, if I understand your testimony at 


those two pages, Mr. Craig, would it be fair to say 
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that, in your view, buffer zones are necessary in order 
to avoid extreme stress on fish from exposure to 
Roundup or Vision? 

A. I would suggest that the direct 
overspray is a worse case situation. Where sprays are 
retained on the terrestrial area, again, all of the 
factors I've mentioned that will minimize concentration 
and exposure concentration will come into play. So as 
I also indicated, any amount of buffer would be 
advantageous and provide additional protection not 
already provided in the natural dilution process. 

Q. The next paragraph on page 38 you 
indicate that: 

"Buffer zones around waterways especially 

near fish spawning areas are necessary in 

order to protect fish against direct 
toxic effects from Vision." 

Usetthateiright: “ls that stilievour 
testimony: Still your position: 

A. I'm sorry, which paragraph is that, 
Mra Gast Hull 

Q. I am looking at paragraph 2 on page 
38. 

A. Yes. Where there are fish spawning 


areas, that's correct, buffer zones will provide that 
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additional protection. 

Q. I am looking at the bottom of page 
38. I understand your testimony to be that: 

",...glyphosate was relatively non-toxic 

tomtlaguwsn gat least’up to 30...", is 
that micrograms per litre? 

A. Milligrams per litre. 

Ow} i snenibbigramsspernli-tre:" «And vou 
refer there to a study by Holdway and Dixon. 

Andgatebottomuot -pagesg=—asorry?) overs on 
to page 39 you indicate that: 

"The available data indicates that no 

significant avoidance behaviour by 

rainbow trout was noted with respect to 
glyphosate." 

AsebYes:. 

Q. Just focusing on the Holdway 
article -- Holdway and Dixon article for the moment, 
was that study a study of ieohascne the active 
ingredient only, or was it a study in relation to the 
the fully formulated product which would be either 
Vision or Roundup? 

A. That would be expressed as glyphosate 
as opposed to the formulation. 


Q. So what they studied was the active 
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ingredient only; is that correct? 

A. It would be expressed as that. 

Q. When you say expressed as that, what 
do you mean? 

A. Well, they would have -- again, I 
would have to refer to the original article, but if 
they were to use a formulation which would contain 
glyphosate and solvent, for instance, and carriers, 
they would express the effect in terms of the active 
ingredient; that is, there would be a small percentage 
of the total product that would be glyphosate and the 
balance of the liquid would be solvent, an aqueous 
solvent type of base, so it would be expressed as 
glyphosate. 

Q. Do you know whether in this 
particular study by Holdway and Dixon that what was 
tested was just glyphosate? 

A. I would have to refer to the original 
article €6rconEiL rm that® 

O.+ Ail rIrgnts+ethank foun 

MR. CASSIDY: Would you want an 
undertaking they do that? 

MRY*CASTRILL&E: I think 2 will probably 
provide it tovhim later and we can sort it out that 


way. 
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OW leuucney OU sCOmpagemeas, Mr Cralig= 
Under the heading for 2,4-D. Do you report in your 
evidence on 2,4-D residues in other foods found in the 
wild in the area of the undertaking besides 
blueberries? 

AL eNovo De nave referred only to the 
blueberry example. 

Q. Is there any reason to believe that 
blueberries are the only food in the forest that can 
have potential residues of 2,4-D after a spray event? 

A. No, not to my knowledge. 

Q. Have there been 2,4-D residue studies 
on other berries such as bunch berries in the area of 
the undertaking, to your knowledge? 

Ax” sNot*®tor my* knowledge. °*®T'm- not 
immediately aware of that. 

Q. Did you conduct any actual studies in 
preparation for your evidence here today with respect 
to other food types in the area of the undertaking and 
possible 2,4-D residues? 

ARPSONGF°Tehavev not? 

Q. Are bunch berries found in the area 
of the undertaking? 

AuH+adeeouldn’t* tell you" offhand. 


OL 8pDristedy ,*can’youFassist us? 
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DR. BEEDY: A. Well, I know personally I 
found in Labrador and in the Northwest Territories. I 
haven't personally found them in the area of the 
undertaking, but I believe that with that distribution 
they probably could be. 

MADAM CHAIR: Excuse me, are we talking 
about bunch berries? 

MRwseGASTR DLLE ss » eyes. 

DR 2 RED cweevess: 

MADAM CHAIR: Can someone tell us what 
bunchwbernrntessmare. oreit you Cam ti. Mo Castr ia ees 
there someone who has some familiarity with bunch 
berries? 

MR.sCASTRILLIgsuledons.t fhank I would 
want to hazard a description of bunch berries. I can't 
provide you with evidence in any event. 

MADAM CHAIR: Mr. Huff? 

MR. HUFF: They are berries that can be 
used by some people who do eat them and they are also 
used as food for some wildlife species. If you want, I 
can bring you in a one-page document on that tomorrow. 

MADAM CHAIR: I would appreciate that. 

MR. HUFF: You're welcome. 

MRe PCASTRILDG 245 O.nm Dre. sedyv 5 yolmere 


the ones under oath right now. Do wildlife eat bunch 
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berries. 

DREGEEDY«aeA.daeThey, certainly do, yes. 

On me inanktayour Mr. Craig, do you report 
in your evidence, which would be Exhibit 1222, on 2,4-D 
residues in fungi in the area of the undertaking, fungi 
in the area of the undertaking? 

MRE. CRATG2 ,a3Qdon't believe so. TI don't 
believe I discussed that. 

Q. And I presume, therefore, you didn't 
prepare any actual studies on 2,4-D residues in fungi 
for this hearing? 

Ay 6 ONO a4Size 

Q. Are fungi found in the area of the 
undertaking, Mr. Craig? 

A. I'm sure they are. What little I 
know about fungi, they take on many different forms. 
Fungi are, to my understanding, ubiquitous in the 
environment anyway. 

Q. Sorry, had you completed your answer? 

somes £1 gam aethank,<vour, 

Oa, Ablsmightas-Dr. sbEedy,--do jwildlifeseat 
fungi 

DR. EEDY: A. Certain types. 

Ovbels.stiat ccontainsetypes of wildliftesor 


certain types of fungi? 
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Ae Both. 

One ADerraohte 

A. Certain types of wildlife will eat 
certain types of fungi. 

MADAM CHAIR: Do we have truffles in 
northern Ontario? 

DRASEEDYEe Lmoon' t<thinkiso7 bur, t 
know -- for instance, my dog loves mushrooms and we 
have a certain kind of mushroom in our backyard which 
I'm always trying to beat him to because me beat him or 
else. If he finds them he eats them; if we find them 
first, we eat them. 

MRSIUCASSIDY:@ There's no magic in anyfot 
those? 

DREMEEDY. 2) *now 

MR. CASTRILLI: Madam Chair, I'm sure 
we're all getting very hungry from this discussion. 

MR CASSIDY Ov erigtiiungir, 

MRI CASTRILLI #28 “O - 1 8lbetmme cover rot fea 
number of items all at once, Mr. Craig, just to shorten 
this up. Grass, forage, seeds and insects, are these 
found in the Fen of the undertaking? 

MR. CRAIG: A. I would expect so, ves. 

Q. Dr. Eedy, do wildlife eat these 


various items? 
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DRIS-EEDSIOCAY *Yes; 

Q. Your answer was...? 

Al’ eY-e's-% 

Q. Mr. Craig, did you do any studies on 
actual 2,4-D residues in grass, forage, seeds or 
insects for this hearing -- your appearance before this 
Board today? 

MRZECRAIG? STA GINGt especifacally -allgof 
these items, no. I think our blueberry example would 
cover, I think, some of the forage and seed components. 
That would be the limit of the example, I think. 

Q. Well, you have reported on one or 
more blueberry studies. 

A. Yeah, blueberries are seeds. 

OF sOhnaAtigsee. 

A. They're fruits. 

oe So to that extent you've reported on 
seeds, but there are other types of seeds? 

Awiiemesure . 

Of, lhankey ous ieAndgigusteso.I'm clear, do 
we have any evidence from you on 2,4-D residues in any 
of those items I just mentioned grass, forage, seeds, 
insects? 


A. Not outside of the examples we have 


cited. 
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Om PAdaewi ght, Thank @vourscane larceer 
you, Mr. Craig, to page 22 of your evidence. 

We're looking at the first paragraph 
under the heading Environmental Persistence, and we are 
looking at the second sentence in that paragraph that 
begins, "In other words..." 

I will just read the entirety of the 
sentence into the record: 

"In other words, a compound may be 

persistent but will only be 

environmentally hazardous if the exposure 

concentrations or doses are present at 

levels above the respective toxic 

threshold concentrations for the 

applicable compound...", or I presume you 
mean compounds. 

Now, I wasn't clear about that statement, 
Mr. Craig. I presume when you begin the sentence by 
using the word a compound, you are referring to one 
chemicalprmrs that right? 

A.MOYesto correct: 

Q@. And that sentence, therefore, is 
directing itself to an assessment of one chemical at a 
time? 


A. Yes. 
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Q.- Does your analysis take into account 
additive or synergistic effects of other chemicals in 
the environment at the same time? 

A. Not specifically. We have considered 
these pesticides individually. 

Q. Mr. Craig - and perhaps this question 
can be directed to both Dr. Eedy and Mr. Craig at the 
same time - can a compound become environmentally 
hazardous to wildlife in conjunction with wildlife 
exposure to cold or hunger? 

A. Sorry, could you repeat that again, 
please? 

Q. Can a compound become environmentally 
hazardous to wildlife in conjunction with wildlife 
exposure to cold or hunger? 

A. Well, from my experience in toxicity 
testing other stresses can increase the effect of a 
particular toxicant ifor instance, syesPubhat's true. 
There tends to be a slight increase in the toxicity, so 
it certainly will have a modifying effect. 

I would think that would be true of most 
organisms exposed to marginally toxic levels of a 
chemical. 

©. ORME Craigy#athipagey23runder the 


discussion on bioconcentration, we're looking at the 
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second full paragraph - I'm sorry, that is Exhibit 
1222 - you refer there to bioconcentration factors 
which you call BCFs and you state in the sentence 
beginning, "However...", Which is about two thirds of 
the way down that paragraph: 

"However, only when the BCF values exceed 

a level of about 100 are compounds 

considered to be a potential threat to 

the organism or the ecosystem." 

Mr. Craig, does that conclusion depend on 
the toxicity of the compound? 

AsgcMrerCastrilli, *igmeanctesure 
exactly -- let me answer that if the -- first of all, 
this is a reference to a summary, a conclusion that a 
group of experts arrived at and what they indicated is 
that if the BCF is greater than a hundred then there is 
a greater opportunity for the compound to travel up the 
food chain, there is less opportunity for excretion at 
each level and, therefore, the bioaccumulation 
component can have an effect. 

So that at the highest food chain level 
there is an opportunity for the organism to have a 
higher concentration than was present in the 
environment at the ground level. 


Now}; ¥asnitoo thentoxicitys ofa that compound, 
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I think that that magnification function can occur 
regardless of the toxicity. It's a characteristic of 
the compound and the lipid solubility of that compound, 
it has nothing to do with the toxicity of the compound. 

Q. I see where you were struggling with 
my question. I'm Ayan it wasn't as clear as it could 
have been. Let me put the question to you this way: 
Are there some compounds that are toxic at 0 BCF? 

Anan yess 

Over hank” yous WiMrs 7Craligpeawe sane now 
going to go directly now to page 25 of your evidence, 
we're looking at paragraph 4. It would be the second 
paragraph under 2,4-D. 

You refer to a recent study in a 
northeastern Ontario lake that indicates that 2,4-D 
directly applied as a spray to surface waters had a 
half-life of 8 days, and you refer to the study. 

And I understand from your testimony that 
2,4-D is a non-persistent compound in water; was that 
your testimony? 

xX. Yess 

Q. And as I understand it, with a 
half-life of days to several weeks? 

INE = wah Bekok c 


On (Mra Gratoy -vsrtaatsorptrue that 
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studies indicate that, or other studies indicate that 
2,4-D can remain in still water such as ponds. Lakes 
and reservoirs for months? 

A. .I am not certain of that -- of those 
references. Perhaps you could direct me to what you 
specifically had in mind. 

O-VWeiDo, you shaver Exhibats 7438eaneinont of 
you? 

MR. CASTRILLI: Madam Chair, Exhibit 748 
is the Guidance for the Reregistration of Pesticide 
Products Containing 2,4-D as the Active Ingredient. 

MADAM CHAIR: No, the Board doesn't have 
isteaMre. Cas ti iia: 

MReeACASTRIULI cre eT iss Vsietbieiicoverseior m .. 

MADAM? CHATReLnSornmy sf) bicou ldibpersin 
Thunder Bay or somewhere. 

—--Discusstonwoffiithe record 

MR GAS SihDY sspelG Woecan just shaventyviour, 
indulgence, Madam Chair. We have an excerpt from the 
full version which we can rely on, so.... 

MR ~ cGASTRI UGE: Bb tisiethi scars) page a1 32 

(handed) 

MADAM CHAIR: Thank you. 

I thought we had it last week, we will check at the 


break and see... 
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on that page. 
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MREMCADL AR LULL ee Thank you. 


MADAM CHAIR: Is that page 18, Mr. 


MR. CASTRILLI: Page 18, paragraph 2. 


Madam Chair, it's referred to in two places 


Tieytirste tiie paragraph and the second 


full paragraph. I will refer to both sentences. The 


Agency is here referring to -- in paragraph 2: 


"These data indicate that residues 
dissipate rapidly in moving water. In 
still waters such as ponds, lakes and 
reservoirs residues of 2,4-D per se were 
detected as much as six months after 
application." 


And then moving down to the third 


paragraph on the page, the sentence that begins: 


literature, 


of these, 


"Conversely, in ponds, lakes and 
reservoirs residues of 2,4-D per se were 
detected in water as much as six months 
after treatment." 


Q. Were you familiar with that body of 


Mr. Craig? 


MR .oGRAITG:73 Al I have reviewed various 


Off Memesorryos Your. answer, ass. .? 
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I have seen it before. 
Alfieri ghietearthankeyvou-. 


Bute = 


0 F O YF 


Wouldudt. beviair: to Ssayi Mr. .@Craige- 
Te thinkutedustegavesvouuyvour Ph-Deegagaim, Ssorrye-yrould 
it be fair to say that six months for a residue to 
remain in water would make °2;4-D —- I‘m sorry; “in 
aquatic environment, would make 2,4-D a persistent 
compound in water, in the types of water we're 
discussing at page 18 of Exhibit 748? 

A. According to the definition I used 
earlier in my testimony, Madam Chair, indeed that would 
qualify. The perspective to be aware of though is that 
in order for a compound to be truly persistent it must 
be sufficiently stable structurally so that given the 
opportunities of degradation it would not degrade at a 
rate that would allow a half-life of 8 weeks, for 
instance, which is what we used for the IJC definition. 

There is no doubt that compounds such as 
2,4-D when applied to a lake or pond situation would be 
associated with particulate phase material or sediment, 
could indeed be in a rather ee environment and, 
therefore, would not have the advantage of degradation 
that would be available to a highly nutritive aerobic 


degradation process. 
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MADAM CHAIR: Mm-hmm. If it were in the 


sediment though, you wouldn't expect to detect it in 


water? 
MRos GRAIL G:6 evlvypically sthatws etrue). 
MADAM CHAIR: And we've got to assume 
that these are very trace amounts. I mean, between 


being hydrolized and diluted the amounts must be barely 
detectable? 

MREP CRALG ew Wellwesthatsatrue too. gin 
the context of this sentence I would anticipate that 
the 2,4-D would be above the level of detection for 
that method of analysis. 

MADAM CHATRiwtelsw2,4-D, ubiquitous in 
southern Ontario or near agricultural areas? 

MReatGRALG wae Manotwcertain offhand, (I 
WOUMLdN atesersurprrsed. ii witercouldebe.. Tt sathinkis-— 

DRey GEDVeseel thigikve-lteal scould add to 
that answer, that was one question in my mind. The 
definition refers to half-life, it doesn't refer to 
detectable. The half-life means that 50 per cent of it 
disappears within each unit amount of time. 

So if there's a fairly large amount at 
time zero, there could still be something detectable 
after a considerable period of time and still not meet 


the definition of persistence that was given. 
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MReecAsTRibDo: §O. Now, Mr.) Craig 7a. 
wonder if you could help me for a moment. I was going 
to refer to Exhibit 1230 but, as 1] recede, that stone 
of your diagrams.°=Perhaps*you could flip that flap 
clare. 

MRE CASSIDY: © Dr @hedy -"could you Just 
flip ‘that i229" over. 

MR. CASTRILLE: “Ques Ueraoht. 9 Thiseis 
the hand-drawn diagram illustrating the structure 
toxicity’ relationsip,§ thats Exhabat eieso0. 

Mr. Craig, I want to ask you: What is 
the mode of toxicity of let's just take 2,4-D, as an 
example, to terrestrial animals? 

MR "CRAIG: G@AlLPe Ot tstdipimicult for-meito 
Say. Quite often what will develop in non-target 
organisms is very norlde@scnane and non-specific types 
of responses. Because the chemical is not well 
received by the organism there is always an opportunity 
for a number of systems, metabolic systems to be 
affected at very high dose levels in the non-target 
organism, so quite often when modes of toxic action are 
identified in non-target species they tend to be a 
number rather than just a single type of response. 

In the case of 2,4-D I'm not entirely 


sure all of the systems that would be inhibited or 
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impaired, but I would anticipate that they would occur 
at fairly high concentrations, that is much higher than 
the organism would normally experience. 

Q. Let me -- I was interested in you 
phrase, the chemical is not well received by the 
organism. How do animals die from exposure to 2,4-D? 

A. Well, are you speaking of mammals 
perhaps? 

Q. Terrestrial animals-- 

ASR. “berrestrial’ 

Q. --as you define it in your evidence, 
and perhaps you can name one if you're going to 
describe particular characteristics. 

A. I don't believe I can outline 
specifically for you all of the routes of pathways that 
WOouULdtiberartected.  " Tim isorry,fa can’t) take: ‘that one 
LOOM. 

Orem Aliagirvonis 

MADAM CHAIR: Mr. Craig, in the 
literature is there very much evidence of mortality 
from exposure to 2,4-D in animal populations? 

MRL CRAIG." Five lee MadamnCchal rs an 
experiments where these have been conducted and 
certainly there are LC50s and LD50 concentrations cited 


in these documents. 
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MADAM CHAIR: Oh, I didn't know we were 
talking about the laboratory work. 

MR. CRAIG: It could be a mouse or -- 
let's say a mouse or a rat, there are a number of these 
toxic levels. The exercise is conducted is to feed or 
force the animal to take in the chemical. 

Typically the kinds of modes of toxic 
action of these kinds of compounds would be disruption 
of liver enzyme function, so that the animal would no 
longer be able to go through the normal metabolic 
processes of breaking down nutrients and utilizing 
them. Typically also kidney function is interrupted 
and there are a great many enzyme systems that work 
there, and essentially what happens the animal suffers 
from kidney failure, but -- and those would be what I 
would anticipate as being the modes of action, but they 
would be very non-specific, they would be persuasive -- 
pervasive and would result in general metabolic 
aysfunction.» Thatwis what. 1 would expect. “Buteicis 
the result of essentially force feeding or injection or 
gastric lavage of these compounds until the population 
of animals treated die. 

So it is important to establish these 
kinds of levels and these kinds of effects in order to 


determine the relative toxicity of a compound to a 
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group of animals. 

MADAM CHATR: Pel Mmesorry salecthink =r 
misunderstood Mr. Castrilli's question. I thought he 
was talking about exposure of animals in the wild to-- 

MR. CRAIG: Yes. 

MADAM CHAIR: --2,4-D spraying. 

MR. GASTRIERGE Es SYes.: 

MR. CRAIG: Yes, I understood the 
question to be fairly broad. 

MR. CASTRILLI: Well, Madam Chair, I'm 
content to have Mr. Craig's answer both with respect to 
the experimental laboratory situation as well as the 
wild, if his answer varies depending on which site we 
are talking about. 

MROCRAIG:© Well ps1 tewould™=- no, the 
mode of action would be the same in a laboratory 
situation or a field situation, if the exposure 
concentration were high enough. 

Lnethemslab-t.u-s sLorneed= tombe high senough, 
in the field, based on the information that we have and 
based on laboratory toxicity values, we would 
anticipate that it would be extremely difficult to 
arrive at those exposure concentrations -- pardon me, 
those dosages in wild animals. 


MRe-oCR OTR nem Or = Mie Crag, Just 
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referring you back then to Exhibit 1230 which is an 
PLUStrationwOL  Sinucturestoxiciucy relationships sar 
the bottom half of that diagram on the left-hand side 
we're looking at the chemical, on the right-hand side 
we're looking at the receptor, and you describe in this 
case trying to fit a square chemical in a round 
receptor_as a ljpoeorgia ct), Ti gem the "aiist? of the 
diagram. 

And lower half of that diagram is with 
respect to non-target organisms; is that right? 

MRE GRAIGSAN ART ha tls scorrect.. 

On WANG jwoulds Ttwbe fair ttowsay, 
therefore, your description of how 2,4-D might disrupt 
an animal's metabolic process such as liver and kidnev 
etycetera,, that wei.would be making about! more? than one 
Doors Lat: 

AD Yes, 4insthatvonevmights look ate 74 
number of different types of receptors that would be 
different enzyme systems, for instance, and just that. 
The 2,4-D wouldn't work very well on any of them, but 
with a high enough concentration there is sufficient 
minor interruption to the point where there would be 
dysfunction... but tthat) (svat vervohigm——) that sett 
lethal doses, for instance, or at sublethal doses if 


that is the end point that is being monitored. 
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Q. Okay. And just so I'm clear on your 
evidence, Mr. Craig, with respect to this point 
generally, would you agree that animals are sensitive 
to, let me use 2,4-D as an example, even though their 
metabolic processes and pathways are different from 
plants? 

A. Well, sensitive is a relative term. 
Sensitivity is really reference to the concentration of 
Say 2,4-D required to produce an effect ina plant 
versus the concentration required to produce an effect 
in a mouse. What one would find is that much less of 
the 2,4-D would be required to produce an effect in a 
plant, let's say mortality, than a mouse, and so in 
that regard mice are less sensitive to 2,4-D than 
plants. But if you load a mouse up with enough 2,4-D 
it will be sensitive to it. 

What I'm saying is that in the real world 
context that the exposure concentrations in the field 
of 2,4-D that we're considering would clearly result in 
some plant response but the concentrations would be so 
far below effect concentrations required in mammals 
Ghat Birethinksthat pone, you would not see the same 
kind of response; that is, you would not see ultimately 
a mortality in mammal systems that you would in plant 


systems. 
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So that's how I would describe the 
sensitivity component. 

Q. Let me use a different phrase than 
sensitivity since obviously it complicated your answer. 

Would it be fair to say that chemicals 
are not well received by animals even though they have 
different metabolic pathways than plants; is that a 
fair statement? 

A. Not well received. There is -- I 
don't want to confuse the phrase well received, 
received with...? 

Q. I thought I was on safe ground by 
using your terminology. 

A. Well, the mammalian systems are not 
as sensitive to 2,4-D as plants, they do not have the 
same sensitivity. 

Q. But they do have a reaction even 
though their metabolic pathway may be different from a 
plants *"“is’ that “correct? 

A. If the concentrations are sufficient 
enough and exceed those threshold levels. 

Q. Given those caveats, your answer is 
yes? 

A. "tThat“s*truile. T-LE*themconcentrations 


are high enough, there can be a response. 
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Q. Thank you. I ask you to refer to 
page 29 of your evidence. We're looking here under the 
heading Direct Toxic Effects on Terrestrial Animals, 
and we're looking at the second sentence in the first 
paragraph under that heading. 

MR. CASSIDY: What page? 

MR. CASTRILLI: Q. Page 29. 

MR eee hAr GO a mee Sa, 

MR. CASTRILLI: Q. The sentence reads: 

“Surface exposure for wildlife is not 

likely to represent the most important 

route of exposure due to the natural 
barrier provided by fur, feathers and 
skin." 

Actually for this question, I'm pleased 
to have an answer from Dr. Eedy as well if he cares to 
respond. Do wildlife such as birds and mammals - I 
don't know if there is anything else - clean themselves 
by, Lvcking and grooming? 

A. I would expect so. 

Comme SOUT Vee eS OU Ge rODd D1 Yard Sie ill cl cot 
Deeneadys, Galemasonry.. 

DRE hoy tA eS CNey.d0.. 

Om ea OUTsEAnSWer (1S 7,0." 


a PONE Ey Bel aes toy 
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O02. Thank you. — SO Wouldm1 tebescaitece 
say that wildlife can receive a chemical dose from such 


cleaning activities as oral ingestion by licking their 


skin, fur and feathers? 


A. Yes, that's possible. 

Owe ANG WOuld that. also —-swell, ss iereme 
ask you a different question with respect to amphibians 
such as frogs, toads, salamanders and snakes - just to 
use my favourite four. Do amphibians absorb toxins 


through their skin both on land and in water? 


A. First off, a snake wsn fen 
amphibian. 

Q. A reptile; is that a reptile? 

A. It's a reptile. 

Q. All right. Let's leave reptiles out. 

A. Okay. 

Q. Let's just do frogs, toads and 
salamanders. 


MR. CASSIDY: . Your favourite three. 

MRA CASTRILGI: My favourite: three: 

MR. CASSIDY: Mine are access, harvest 
and renewal. 

DR. EEDY: Again, I guess they do absorb 
things through their skin, but this would depend on the 


exposure which would vary somewhat depending on the 
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habitat, for instance, whether they are under water or 
in water or directly exposed or whatever. 

MR. CASTRILLI: Q. Can surface exposure 
of pesticides be a significant source of exposure to 
amphibians because of their very sensitive skin, Dr. 
Eedy? 

DRS hoy we AS = f° Mealrrala= that thats not 
my area. 

Of =r emesorrys Mr= Cratca? 

MR “CRAIG P= Ae = Pernaps "12 could -~"skimn 
is one route of uptake in a classical sense. 

Q. I'm sorry, were you finished. 

A. Whether or not more chemical would be 
taken up by the animal through the skin as opposed to 
another route is open to review. it" s*¥aProute: 

O72 SOrry: 

A Sirtis*a route. 

Ov" -Llt"sFae route? 

A It is possible, yes. 

Q. You're familiar with the Weeks study, 
Mreeecrang,: 

A. Yes, I've been through it, yes. 

On You ve"relieaeupon ior writing*your 
report; did you not? 


A Yes, I have. 
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Q. I wonder before I refer you to that 
report, can I just take you back to your evidence on 
page 29, the sentence I read into the record a moment 
agen Ifdleaustercadaedtweagain: | 

"Surface exposure for wildlife is not 

likely to represent the most important 

route of exposure due to the natural 
barrier provided by fur, feathers and 
skin." 

Now, we've just talked about the fact 
that animals can lick and groom their surface for 
feathers and skin. So would you agree with me that in 
the circumstances fur, feathers and skin are not a 
good -- they're not a natural barrier or they're not a 
barrier at all with respect to oral ingestion from 
licking and grooming? 

Ae g@ No} that as true. They still stand 
as excellent barriers. 

Q. Even though they can ingest it 
through -- they can ingest the chemical through licking 
and grooming? 

A. Yeah, but the route of exposure 
through skin -- 

-@. Is blocked because of the fur, 


feathers and skin? 
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A. Yeah. 

Opyerbucenoteithrough torale ingestion; Is 
thateinioght: 

A. I would anticipate that animals 
grooming would be able to remove whatever residual is 
present on their exterior surface. I still feel that 
the greatest opportunity for intake would be through 
food in the case of mammal systems, through foraging or 
whatnot, rather than just licking their coats. 

Ove MiyeicralGe weatnougnteycu had ust 
advised the Board that skin was a classical uptake 
route? 

ae, ies a ua.d. Bthbat tMiseone route.* The 
efficacve ots that uptakeyiss going to -- “1s going to be 
determined whether or not the uptake is significant. 
We have to take in and consider, Madam Chair, 
essentially mass load. 

Just Seeewers chemical or compound is on 
the outer surface of an animal represents a certain 
mass and you have to compare the opportunity for that 
mass to be removed and ingested either through direct 
transport or through grooming as opposed to the 
opportunity for that animal to forage and take in the 
compound from another source. 


MADAM CHAIR: So you're saying the 
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concentrations would be higher by food ingestion than 
grooming? 

MR. CRAIG: Yes, on a mass load basis, 
assuming the concentrations would be the same, if the 
animal were contacted as the rest of the environment 
was contacted their total surface area -- outstanding 
surface area would be I think -- I suspect relatively 
small compared to the total forage surface area, so the 
mass load intake from grooming or direct uptake through 
skin, I would suggest, would be less than that 
available from foraging either from foliage or prey or 
whatever else. 


DRasEEDY*S. I,-think to add to hus vanswecn 


another-- 

MR. CASTRILLI: Q. Yes, please do. 

DR. wBEDY >. tAne.a-anOlbern thing that sone 
would have to look at - and I don't believe it has been 
studied - is fee jhe much of the spray would actually 


get on to the skin of animals, knowing animal behaviour 
and especially things like frogs and toads and 
salamanders that have perhaps a little more sensitive 
skin.on ability to transfersliquids. though the iskan 
than mammals or reptiles or birds, and also knowing a 
little bit about bird behaviour and mammal behaviour, 


et cetera, I believe the potential for exposure to the 
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spraying is probably a great deal less than the 
potential for ingestion after the spraying has 
occurred. 

A good majority of these animals are not 
going to be directiveoutsin éthe open at the time that 
something is being sprayed. 

OO: Than ae out Mr. Craig, we were having 
a discussion before about the Weeks study and you have 
indicated your familiarity with it, it was a document 
you relied upon in preparing your evidence; is that 
Do opts 

MR cha rG ss 8A BYesemehnatisgcorrect: 

MR. CASTRILLI: Madam Chair, I would like 
to make this the next exhibit. 

MR. HUFF: (handed) 

MADAMeGHATR= seThank vou, Mn. sHufet; 

ThiseWw. buebe Re xhibiteh2337 8 Reeser t led: 
The Draft Environmental Impact Statement, Vegetation 
Management in the Ozark/Ouachita Mountains, Volume IT. 
The author is the United States Department of 
Agriculture, Forest Service Southern Region, and the 
date is June, 1989. 

---EXHIBIT NO. 1233: Document entitled: Draft 
Environmental Impact Statement, 
Vegetation Management in the 


Ozark/Ouachita Mountains, Volume 
II, authored by the USDA Forest 


Farr & Associates Reporting, Inc. 


24 


25 


Eedy,Schiefer,Craig 37960 
er ex (Castrilli) 


Service, Southern Region, dated 
June, 199 9.. 
MR. @CASTRIGHUIC? O- Alle to gh comenire 
Craig, we are looking at the bottom of page 7-7 and the 
top of page 7-8. It's the sentence -- the last full 
paragraph -- sorry, the last paragraph on page 7-7 
going over to page 7-8. I will just read the entirety 
OfmiLe santo UNemreccnd: 
"Fur, feathers and scales afford varying 
degrees of protection against dermal 
exposure; by preventing the chemical from 
reaching the animal's skin, they may 
instead allow the chemical to dry or to 
be rubbed off in their movement. For 
this reason, the dermal penetration rate 
for each herbicide for mammals was 
adjusted for three other animal 
classes--birds, reptiles, and amphibians. 
Dermal penetration factors were 
multiplied by the mammalian penetration 
rate sas Eollows:: 40) Dirds;.0515 a 
reptiles, 0, 15+" and. (sje ampnib14ns > oe 
The amphibian factor is high because the 
moist, glandular skin of the amphibian 


serves to a large extent as a respiratory 
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organ and is much more permeable than the 

skin of the other animal classes (30 per 

(5 to 93 percent) of body weight in water 

moves through skin in 24 hours according 

to Meore;1i1964)~ 

Just focusing then on the amphibian 
Facton, Mr. craig, woulLdmyousagneec with’ the cee ere 
provided by Weeks that amphibians due to moist 
glandular skin are going to absorb more toxin through 
their skins? 

MR. CRAIG: A. Yes, that's reasonable. 

DR SEEDY aA Lercninksagain, 6itLeramraght 
addetonthat <= 

Q. Please do, Dr. Eedy. 

A. That my interests are in behaviour 
and one of the reasons why amphibians can survive with 
thatyekindeotesking 1sy thatwthey-dosnotresitidirectly out 
in the sun in most cases or directly out in the area 
that they would be exposed to herbicide application. 

It doesn't mean that they could not be 
exposed, but I would expect that animals that, to a 
large extent, live in the aquatic habitat or under logs 
and things like that would have a much less chance of 
being directly exposed and the concentration factor or 


the absorption factor would only work in relationship 
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to how much these animals are exposed. 

Mr. Craig has indicated that in aquatic 
habitat there's a fair bit of dilution which occurs 
which would mean that they would have less chance of 
being exposed than perhaps a mammal. 

MR. CRAIG: Madam Chair, I think it's 
important to recognize that this ag 8 comparison of the 
characteristics of the type of skin on all of these 
animals, so we are looking at what they refer to as 
penetration rates, so that's how these skins would be 
ranked. I would have no disagreement with that. 
Really I think the major issue then is opportunity for 
exposure. 

MR. CASTRILLI: Madam Chair, fm sorey, 
you intend to take a break at what time? 

MADAM CHATR: Our iwattern as 3:107 

MR 4 CASTRILInig. #3: 20.¢9 Thank “you. 

On MiawsCraid, Just Soa miclear” thenron 
your testimony on this point, would you agree that 
surface exposure of herbicides can be a significant 
source of exposure for amphibians? 

MR. CRAIG: A. Given an equal 
opportunity for exposure to all other -- for all other 
SYS GEMS »~-DUt s- BVeCS pels eWokl agoback, topyolr orig inar 


question, the skin will be an important route of uptake 
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for amphibians, yes, that's true. 

Q.- I thought you were coining a phrase 
there, equal opportunity exposure. Let me just pursue 
this ffor another moment. For a chemical *such as 2, 4-D 
which is applied aerially, would it be fair to say 
there are multiple exposure routes possible? 

A. Yes, that's possible. 

Q. And we just discussed one with 
respect to animals and amphibians; in a spray area, for 
example, they could receive dermal or skin exposure? 


A. That is one route, ves. 


Q. Animals or amphibians or others may 
also inhale chemical mists from spraying activity? 

A. Yes, it's possible. 

OF BrAndBicr 274—-D eand ithe octherieaerially 
applied products, there may also be ingestion through 
water, such as drinking water -- or drinking the water? 

A. Well, yes, yes. 


Oe SPAndiwoulds tube 4iaingtogs ayuthat fa 


2,4-D spray may also be ingested by an animal eating 


contaminated insects or plants? 


A. Yes, that's another route. 
Oval movwerefier sjoustoeespages31 cf your 
evidence. We are looking at the first full paragraph 


under the heading 2,4-D and we are looking at the 
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second sentence beginning: 

"Weeksiret lal. &1988 Section 8, pp.” 4-5) 

have estimated that only at "extreme 

doses" (with application rates of 7.85 

kg/ha) does 2,4-D present an unacceptable 

risk to wildlife based on the U.S. EPA 
riskisicriterion...", which is described as 
one-fatth tlethaltdose (50; 1g) that correct? 

a aanve sh 

Q. And, Mr. Craig, the extreme dose 
assumptions that Weeks used are set out in the four 
bulleted items directly below that paragraph; is that 
iL Gikt e 

A® 3Thates right: 

Q. And would it be fair to say that the 
authors of the Weeks study calculated an extreme 
exposure for a number of reasons, such as uncertainty 
in toxicity data and uncertainty in risk assessment 
methods? 

Alt lam not&certain=that- zt swould be for 
the sake of *tncértainty. seit? sPa-common@approach, in 
hazard assessment and it allows one to focus on perhaps 
a worse case situation which in most times -- in most 
instances tends to be an unrealistic set of conditions. 


So I'm not -~ I don't know about uncertainty though. 
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Q. I refer you again to the Weeks 


A. Mm-hmm. 
Q. We are looking now at -- 


MR .7 CASTRIULU se.Sorrv,- Madam Chair, this 


LSeExhi bitelossys Sections Sejpage Ie. 


@. Looking at the bottom of the page, 


Eheomtonicityucr-iel) MeSOrry;. iy le just read thesentirety 


of it into the record: 


sthe toxiacitveofeherbicidess to: wildlife 
varies among individuals of the same 
species (intraspecific), between 
different species (interspecific), and, 
often most markedly, between different 
classes of animals. Thus, an herbicide 
may be more toxic to birds than to 
mammals, or more toxic to fish than to 
birds. gy however ,7 toxicity testingyhas 
been conducted on relatively few wildlife 
species, and the testing has been 
confined to a few avian and mammalian 
wildlife species. Laboratory animal 
studies have been done on inbred 
strains of test animals, particularly 


rats and mice, to estimate human 
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toxicity." Well, we don't care about 
that last sentence. 

Just reviewing that last paragraph minus 
the last sentence, which I don't think really adds 


anything to the discussion, do you agree with that 


assessment? 


MR. CRAIG: A. Yes. 4 thates a 
conventional approach to assessing sensitivity of 
species. 

Q. And does that not suggest that there 
is uncertainty in the toxicity data and the methods 
used in wildlife assessment? 

A. The uncertainty factor is covered off 
by the greater number of species that are tested 
undoubtedly; however, what one finds is that the more 
Species one tests, and this is why in registration 
exercises and hazard assessments you will see an 
attempt, Madam Chair, to include a number of different 
species. So, for instance, a number of rodents, a 
mammal, a bird, perhaps two different species of birds, 
sa hoy a 

And as various representative groups of 
animal species are tested and their sensitivities 
established, one begins to see a broader and broader 


spectrum of sensitivity, a range of sensitivities, from 
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very sensitive organisms to more tolerant organisms, 
and as each species surrogate is incorporated into the 
evaluation one sees less expansion of the range. It's 
a matter of diminishing returns. 

So I would suggest that when there is a 
body of information available it incorporates a 
representative number of species that have a 
representative in the wildlife population, the 
opportunity to underestimate the hazard is reduced. 

pSosiethinkgeMry Castriliiy that 
uncertainty can be diminished by increasing the number 
of species that are introduced into the hazard 
assessment process, whether they are wildlife species 
Oranots 

Madam Chair, I would suggest that there 
is an opportunity for that type of protection using 
that approach. 

MReaw CAS TRG. L t04 THAnKPY Olive Mee VCraig:? 

Madam Chair, this would be an appropriate 
place to break. 

MADAMS CHADR: geThank* you? Mr. Castrilla. 

The Board will break for 20 minutes. 
---Recess taken at 3:10 p.m. 
---On resuming at 3:40 p.m. 


MADAM CHAIR: Please be seated. 
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MR. CASTRILLI: Thank you, Madam Chair. 

Madam Chair, before we continue with the 
questioning, it was brought to my attention when I was 
reading page 8-1 at the bottom, of Exhibit 1233, when I 
read the last sentence into the record, which states: 

“Laboratory animal studies have been 

done on inbred strains of test animals, 

particularly rats and mice, to estimate 

humanl toxicity. 2 

I said I wasn't interested in that, or 
that wasn't important. I only meant that in relation 
to the question I was asking of this panel, and I don't 
want it to be construed that that is not a concern of 
my Pare re and that it won't be dealt with later. 

QO.) *Now, Mre@traig, “continuing with you; 
I was interested in an answer you gave to a question I 
asked before the break. I believe you stated that the 
opportunity to underestimate hazard is reduced when the 
number of species is increased. Was that your 
testimony? 

MR. CRAIG: A. Yes, that's correct. 

Or Wreters'you to page -— sorry, “and 
that, therefore, is a means of dealing with the 
uncertainty in thestoxicity data==4s *that correct? 


A. Yes, it reduces the uncertainty. 
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Q. And as I understand that, you 
therefore have to have a large number of species to in 
fact overcome the uncertainty in the toxicity data; is 
that correct? 

A.  ethates correct. 

MADAM CHAIR: Excuse me, Mr. Craig. Were 
you saying you have to have a large number of species, 
or you have to have a representative number of species? 

MR.eGRALIG=. SNotesorry, “MadamtChair. What 
I'm saying is that the larger the number of species 
sensitivity that you have at hand, the information you 
have at hand, the more your uncertainty is reduced. 

There will always be an element of 
uncertainty, but what I tried to indicate is that if 
you can select representative organisms, like two or 
three rodents, some mammals, an ungulate, and you try 
to get information on those kind of representative 
mee it's possible -- well, it clearly reduces the 
uncertainty in determining the levels of exposure that 
represent the least risk or a lower level of risk to 
that representative group of organisms. 

That's a principle, the approach that one 
would take in hazard and risk assessment. 

MADAM CHAIR: The point you made earlier 


about diminishing returns had to do with the number of 
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animals and each of their representative species? 

MR. CRAIG: Well, it's just that the more 
species you try to include in your database the more 
effort is required to gather that information, whether 
you do the work or collect the work, then you will 
advance the sensitivity of understanding. 

For instance, if the range of toxicity 
you identify is, let's say, one milligram per kilogram 
body weight to a hundred, based on 20 organisms, if you 
increase that to a hundred you may only move your 
margins out one and a half to maybe 150. So for the 
additional effort you go to you don't get a lot more 
information. 

MADAM CHAIR: Thank you. 

MR... UCCASTRILLI +, -O.. 7 Mr Craig, pages sa: 


Of Exhibit) 1233 e2and again Ll milookingaae thes boctonmeor 


the page. 

A. Yes. 

Q. The next to the last sentence which 
says, “However, toxicity testing..." douvoushave wnat 
sentence? 


A. Yes, I see it. 
O. sl will sjust sreadgthe entirety of the 
sentence into the record again: 


"However, toxicity testing has been 
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conducted on relatively few wildlife 

Species and the testing has been confined 

to a few avian and mammalian wildlife 

species." 

I take from that sentence, Mr. Craig, 
that we, therefore, don't have a large number of 
species or Weeks did not have a large number of species 
to review in his study, and that is one of the 
functions of why he used an extreme dose or 
conservative dose estimate; isn't that right? 

A. Yes, that would be his application of 
a safety factor component. 

Opera lemicghtemfanern pAndewouldsi.t be 
fair to say we see that again referenced at page 8-4? 

Jgime nowarlcokingazatl thepthird full 
paragraph on the page just above the subheading in the 
middle of the page, the last sentence: 

"However, the conservatism used in 

estimating the wildlife doses should 

compensate for much of the uncertainly in 
the toxicity database." 

So again we have Weeks indicating that he 
used a conservative approach, that is to say, an 
extreme dose estimate to overcome or to compensate for 


theeuncertainty in «the "toxicity data; is that a fair 
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statement? 

A. Yes, that's reasonable. 

On ev Thank yous 

MR. FREIDIN: Could you just indicate 
where that last reference was, Mr.Castrilli? 

MR .UCASTRILLI2# Yes, 2t's@page 8-4 of 
Exhibit 1233 and it's the last sentence in paragraph 3. 

MR. FREIDIN: Thank you. 

MRE CASTRILLIce On BISOF;IMreT Craig; jst 
so I'm clear on this, Weeks was of the view that he 
required -- it was important for him to have an extreme 
dose estimate to account for sensitivity of species he 
doesn't know anything about; is that a fair statement? 

MRS CRATG (397A .28 Yos) “thattis: reasonable. 

OLNOtinanks you. Now; Mr. “Crara, 1st 
continuing! with you and’ continuing an» Chapter 8 of fthe 
Weeks study. Weeks, as I understand it, calculated two 
types or estimated two types of doses, what ne called a 
realistic dose and an extreme dose; is that right? 

A. Yes, that's my understanding. 

Q. And we can see that exemplified for 
example at Table 8-1 atepage 8-5 of Exhibit 1233? 

HSoWes. 

Q. And this is a table entitled: 2,4-D 


wildlife and domestic animal doses compared with 
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laboratory acute toxicity. And we see that on this 
page both an extreme dose and a realistic dose estimate 
was calculated; 1spcthateright? 

A. Yes. 

Ofue NOoweeiMreiCra tom ustialtiookingvaththe 
extreme dose column, extreme dose estimate column which 
is the second column on Table 8-1. 

ALS Ss: 

Q. Would you agree with me that there 
are many species on this page - leave aside domestic 
animals for the moment - that there are many species on 
this page which exceed the U.S. EPA risk criterion of 
one-fifth lethal dose 50 under the extreme dose 
estimate column? 

A. Yes, there are a number. 

Q. Just so we have this clear on the 
reconud. .wWiith respect /@fiirst of all, totbirds*or 
species of birds, can you confirm for me that five of 
the six species identified on Table 8-1 of the Weeks 
study exceed the one-fifth lethal dose 50? 

ApMeYes® thatesBconnect« 

QO. And with respect to mammals, going 
down to the middlesofeTabiless—Iyecansyoutcontirm for me 
that eight of the 11 mammal species exceed the 


one-fifth lethal dose 50 concentration? 
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A Sorry, how many did you say? 

OF weleisazidvervgn totais 

A I only get seven. 

Q. Seven, all right. Your math is 


better than mine, seven out of 11, and I was including 


amphibians. With respect to amphibians-- 
ALeT oh. 
Q --there is one out of the one? 
Assy Yesr 
Q --amphibian exceeds the one-fifth 


lethal dose 50 concentration? 

Ad ciThattswcornrecth 

Oa “CAnG awhth Briespect itoerepti best etwottot 
the three reptiles exceed the one-fifth lethal dose 
concentration? 

A eECOnrecte 

Q. Thank you. Now, let's compare the 
extreme dose estimate with the lethal dose 50, and can 
you confirm for me that three species on Table 8-1 
exceed the -- under the lethal dose estimate, exceed 
the lethal dose 50 for those species, in particular - 
I'm sorry, let's just speed this up - the shrew, the 
bat and the vole? 

AGMMNYSS. 


Ow PAndPeMr.? Craig?’ the™fethal” dose 50 
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are the concentrations at which 50 per cent of the test 
animals die? 

A .U8@That’sicorrect. 

OQ. Mr. Craig, do we know or does this 
Board know -- or let me put the question to you this 
way: Do Ontario exposure levels lie somewhere between 
the realistic and extreme dose level, in your opinion 
as defined by Weeks? 

A. I would have to refer back to the 
application rate that was used and cross-reference 
that, those numbers. Offhand I can't recall exactly. 
I'd have to make that cross-reference to agree with 
you. 

Q. Do you want to consider that over the 
evening and advise us on the record tomorrow? 

MR CASSIDY Weide 

MREERCASTRO LG LPmeany it your knows 

MR. CASSIDY: Yes, if the witness is able 
to do it overnight. It may be something that he may 
find in the morning requires further effort. So TI 
wouldn't want it to be taken that he can't do it just 
because he can't do it overnight. 

So maybe we can just take it under 
advisement that if he's able to he'll try overnight. 


MR. ICASTRILEI: Tha pis*iane:. Lom 
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assuming that it's in his evidence and in his report 
and if it's not there and it's going to be more 
difficult toudogthat seehenewe ewildl, deal with that ain 
the tomorrow. 

MADAM CHAIR: Mr. Craig, at the end of 
the day if you wanted to review your list of 
undertakings with Mr. Castrilli -- have you gotten 
everything down that he's asked you to do? 

Certainly feel comfortable, if you want 
to go through it again and ask -- 

DR. EEDY: I think we will because some 
of them were uncertain as to whether they were really 
undertakings. 

MADAM=sCHAZR :.wpAl lea nightes Well..tweawil 1 
spend a few minutes at the end of the day making sure 
the witnesses know what the undertakings are. 

MR’. (CASTRILUG;: Tethinkeat Ehasarocinee 
Madam eras this may be the only one. 

Q. Mr. Craig, do doses depend on more 
than application rate? 

MR. CRAIG: A. They would be driven 
primarily by consumption rates. 

Q. Consumption rates? 

A. Yeah, consumption rates and the 


exposure in this case of the food source, the potential 


Farr & Associates Reporting, Inc. 


Eedy,Schiefer,Craig 2797S 
er exe (Cactrs 1177) 


food source. As I understand it, these estimates are 
based on consumption, they are calculated on 
consumption. 

Q. So they exclude dermal and inhalation 
sources of exposure? 

A. Yes. Well, that would be my 
understanding because I assume that's what Weeks did is 
he used.a low fraction, or a fraction of the LD50 which 
is one-fifth, to accommodate those other considerations 
which -- he used it as a conservative approach. 

Q. Mr. Craig, as a general proposition 
do you agree with the view that aerial spraying 
increases the expected exposure estimates above ground 
mechanical spraying estimates with respect to water 
Pollution: 

A. In that there is -- I would agree 
with that, in that the ground applications are perhaps 
more controlled; whereas, if they are conducted by a 
single individual they can generally keep their nozzle 
pointed away from a stream, close to a plant. That's 
what I would agree with. 

Q. Let's take an example, perhaps 2,4-D 
concentrations in water, for example -- 

MR. FREIDIN: I'm not sure whether this 


witness has been qualified as an expert in the 
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application of insecticides or pesticides of any type, 
the application of them. 

MR. CASTRILLI: Well, I'm not asking a 
question about that. 

MR. FREIDIN: Well, you're asking 
questions about whether one type of application results 
in more exposure to aquatic environment, and unless 
he's an expert in that area I'm not sure whether he's 
qualified to answer those kinds of questions. 

MR. CASTRILLI: Well, Madam Chair, the 
matter is dealt with in the Weeks report and this 
witness has relied on the Weeks report, so to that 
extent he can answer the question. In any event, I'm 
not about to ask him to start measuring nozzles, those 
are not the directions of my questions. 

MADAM CHAIR: What is your follow-up 
question, Mr. Castrilli? 

MR. .CASTRIULL IL ebb was concent raion saad! 
water could be higher due to things -- from aerial 
spraying could be higher due to things such as drift 
into waterways. 

MR. CASSIDY: That is getting close, 
Madam Chair. In terms of what this witness is about, 
in terms of how concentrations increase, he's talked 


about the effect of increased concentrations, but TI 
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don't think his expertise goes to necessarily how those 
concentrations might increase. 

MADAM CHAIR: Certainly Mr. Craig did 
make a statement earlier to the effect that drift or 
overspraying into water would be a worse case scenario 
in terms of the exposure profile. I don't know if you 
have anything to add to that. | 

MR S°CASTRIGLES* SPGthink*r canmSclear this 
up, Madam Chair. 

MR. CRAIG: Mine is a mechanical judgment 
only, it's not an expert judgment. 

MR. GASTRIBL EI: OFM sWell, -I *mGnot asking 
for a lay assessment, Mr. Craig. Let me refer to page 
7-9 of the Week study. We are looking at the middle of 
the page. Let me read a portion of the paragraph into 
the record: 

"Water is assumed to be drunk in the 

realistic case from a eee off-site 

that reaches a concentration of 

O00I267).2) els) thao eOne.ten Enousandin 
OLsaupart per militon«-= “sorry? one *thousandth®of a 
Dare wper mrltion, "Mr. Craig? 

MReMPGRAIG: UA, eelhat s correct. 

QO, “8S. per pound of herbicidéetapplied 


per acre for aerially applied herbicides 
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andmMono0cosi2ee 2ithate si tthres tren 
thousandths of a part per million, Mr. Craig; is that 
Bain tr 

A.wmeves, that's rignt. 

OW ""SS2neri cround appilsiedi herbreides.“ 
Sonrmy ith sl aejust meadwon> 

fin tne itidene case water reaches a 

concentration of 0.0068 parts per 

millones’, “thate staqgadinttsascdsone 


thousandths of "a part peri million; is that Gwitogit, Mr 


Craig? 
Ai #UYes). 
QO. "...for aerially applied herbicides 
and (0.70006 3) part siiperiniia Saw e.gcha Gis 


six ten thousandths of a part per million, 

"...for ground-applied herbicides." 

AAS TY ES... 

Q. So that the assumptions Weeks worked 
with in his study were that aeriallyv applied 
applications of herbicides - and he's speaking of 
herbicides in general here not 2,4-D in Darta cu Lane 
result in higher levels of herbicide in concentrations 
in water than ground applied; is that right? 


A. Thati sscorrect: 


Q. And that's your understanding? You 
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have to say yes, not nod. 


A. Yes, sorry. Yes, I understand the 
logic here, yes. 

OIA Key OU LS One MY mC hal Gg aust iso 
I'm clear on your evidence on this point, do you agree 
with me that the Weeks study confirms that in general 
aerial spraying increases exposure estimates above 
ground spraying estimates through water exposure? 

A. Yes. 

Oo Our answer 1S... 77 

A= yes, ict rs’. 

Cec oatkhiy Ol, ae OW eM crag -s 0 wonder 
if you can help me with this, if you know. Did Weeks 
perform his assessment for a forest region where 2,4-D, 
and I guess for that matter, glyphosate or Vision 
aerially spraying does not occur? 

Weta s keen tt to 2°4-D, just to keen it 
simple. 

Aamo mMesOrry, could you repeat that? 
Did res. 

Q. Yes, yes, I'm sorry. Did Weeks 
perform his assessment for a forest region where 2,4-D 
aerial spraying does not occur? 

A. And what do you mean by the 


assessment rate, I'm not sure? 
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Q. Well, did Weeks do his work - is work 
an easier word for you. Let me repeat the question and 
I'll substitute the word work, if that helps you. 

Ae OKAY 

Q. Did Weeks perform his work for a 
forest region where 2,4-D aerial spraying does not 
OCCT: 

A. Where it does not occur? Do you mean 
the geographical area that he studied? 

Q. Yes. When I say forest region, I 
suppose it could mean geographic, but I think in this 
sense it also refers to the particular forest region 
that was the subject of the study he did his work for, 
IT mean,, 1f youl know —— "or ih wvoudonaaesnow, Just. Say 
you don't know. 

A 4 on, Hust) notice learve valid nave toago 
back over the study area and historical review and that 
sort of thing ¥* I just *can tt place mms 

Q. All right. Well, perhaps we can just 
sort this out. Let me refer you first of all to page 
2-3, this is of the Weeks study. 

This is a table entitled -- sorry, it's 
Table “2-1-) e1t.Us sent. bedi Numbersnof saeres ‘treated 
annually with herbicides in Region 8 by application 


method. 
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Region 8 presumably refers to the 
particular U.S. forest region that they committed the 
study for, and can I direct your attention to footnote 
b at the bottom of the page. 

Rewer te SOrry m= thal tS de 

Q beeas "in “boy. 

A. OKay. 

Q rem "sorry b refers first of all to 
aerial at the top of the page, do you agree, the 
Footnote? 

A. b, yes. 

Orn = YOULL "atIsSWer es. 2 

A. Yes, that's right. 

OO} =And”™ looking now at footnote b, the 
footnote indicates: 

"estimated potential use; not currently 

applied by air." 

Does that help you in answering the 
question I asked you earlier? 

A. Well? *or=the*aerral’=-—"well, the 
table discusses the forms of herbicide that were used 
by various means, either aerial applications, 
mechanical or manual, it refers to foliar, granular or 
pellet, and that's the estimated use. 


I'm not sure where that puts 2,4-D which 
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is one of your earlier questions. 

OO.) . Okay... + liet *s "tum eto faba e" 7-6, page 
7-13 of the Weeks study. 

A ame Si 

Q. Now, this is a table entitled: 
Herbicide concentrations in water in parts per million. 

Ale Ses. 

Q. And just looking at the 2,4-D amine, 
2,4-D ester and I think it's 2,4-D amine and ester? 

A. Yes. 

Q. And the subheading Spill in 
Reservoir, and there's footnote a? 

Aa Sates. 

Q. And the footnote a says: 

"no aerial use” 

Anon VES 

Q. Was 2,4-D applied aerially or is 
2,4-D applied aerially in Region 8? 

A. It appears that it is with reference 
Eo the olisitaadrirt td 

Q. Okay, so you believe it is with 
Fespect.to oLEsitcadvrtt? 

Aas Yes. 

Q. Okay. Let's look at page 7-3 of the 


Weeks Study. We're looking now under the heading 
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Wildlife Exposure Estimates and we're looking at the 
second paragraph under that heading, the last sentence 
which reads: 

"exposures for realistic and extreme 

cases were based on the typical and 

maximum herbicide application rates 

for ground mechanical applications (table 

f- see 

Does that help you as to whether 2,4-D is 
applied aerially in Region 8? 

A. Well, there's clearly mention of 
ground mechanical applications in Table 7-3. I'm 
having difficulty with the aerial application. You're 
referring to planes, are you? 

O> eThatisiwhat Isbeliever) Sorry, I 
presume aerial is not restricted to planes, but it does 


mean from the air. 


Ag Yeah. 
Q. Helicopters, airplanes, whatever. 
A. Yeah. I see there is reference to 


the 2,4-D Table 7-1 as a result:-of aerial applications, 
Soft 

Q. Well, just focusing on how Weeks did 
his exposure estimates, would it be fair to say that he 


calculated 2,4-D exposure from ground mechanical spray 
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applications with respect to wildlife and not from 
aerial spraying? 

A. Yes, that's that one sentence on 
i3 a= ebage s/ =o) 4s avis eves: | 

Q. So does that help you, Mr. Craig, in 
determining whether exposure levels in Ontario lie 
somewhere between Weeks realistic and extreme dose 
particularly with respect to water exposure? 

A. I see the rates listed on Table 7-3 
on page 7-6 and those are, at that range of typical or 
maximum, consistent with other application rates. 

Q. Those are actually the application 
rates that you rely on in page 31 of your evidence? 

Ay etrue* 

Q. And we can see from Table 7-3 they 
were taken from ground mechanical applications in 
Region 8 and not from aerial? 

A. »Yese 

O24gpTRhanka you. 

MADAMSC€HAIRsA Mr. Castrilli, I’m havang 4 
bit of confusion about this evidence because I think we 
had evidence from an earlier panel to the effect that 
higher concentrations of active ingredient are sprayed 
by ground spraying than by aerial spraying. 


MRe aBCASTRILIIE Tothink? wer ve. had. that 
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evrdence, tat. s=cercailnly true. but. think it's: clear 
from what we've just gone through with this witness 
that at least with respect to water exposure the 
expected concentrations are expected to be greater from 
aerial in water than from ground. 

Pets clear Lromethe=materiral that Mre 
Craig has agreed to as we've gone through this report 
that that's the case. 

MADAM CHAIR: And the assumption with 
that is that aerial spraying has -- there has been 
overspraying or drift into water? 

Meet CRALGe et inat omnrigiic. 

MRee_CAoLRbile. SYespemtnat ss rhont. 

MADAM CHAIR: Okay. 

MR. PREIDIN S| Fdor*t “think, “Madam 
CNair = just for the record; Id like indicate what my 
objection was before. I don't think this witness has 
indicated that the case is, or has agreed that there is 
a higher rate of application or dose aerially versus 
manually. 

He said that that was the assumption that 
Weeks made and he accepts Weeks' assumption, and he's 
indicated that he doesn't have the professional 
qualifications, that it was a lay decision or view when 


he was asked specifically on that particular matter. 
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MR. CASTRILLI: Well, Madam Chairman, I 
don't accept the caveat of Mr. Freidin. It's clear on 
the face of the document prepared by Mr. Craig what it 
was he was relying upon when he prepared this evidence. 
What it was he was relying upon was the Weeks study. 

And we've just gone through what the 
Weeks study says with respect to this issue. So we 
don't need any editorial comments from Mr. Freidin with 
respect to the Weeks study. Mr. Craig is fully 
qualified to understand and explain the Weeks study to 
us. 

MADAM CHAIR: Well, let me just clarify 
one other point. What you're trying to determine here 
is a statement that Mr. Craig has made on page 31 to 
the extent that the Weeks study assumed extreme dose 
estimates. That's essentially where we started. 

MRs JGASTRIML I Ses sot hatws ar roice 

MADAM CHAIR: And then we went through 
the Weeks paper in terms of whether those were aerial 
applications or ground spray. Mr. Craig has made the 
statement that if it were aerial applications they 
would be higher doses if they entered water. 

MR. sCASTRLUUL:. Yes, that samy 
understanding of his testimony. 


MADAM CHAIR: But what he relied on for 
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the statement was page 7-6 Table 7-3. 

Is that what you said, Mr. Craig, when 
you made the estimates -- when you looked at Weeks, 
what you call extreme dose estimates, you were taking 
it from the table on 7-3? 

MRa\CRAIG: f2ihat"s correct . 

MADAM CHAIR: And to your point of view 
does it matter whether it was ground or aerial spray, 
you're simply looking at the size of the dose? 

MRe CRAIG: TeThatis=nightiive'’m looking! at 
the rate of application. 

MADAM CHAIR: And you would call that an 
extreme dose? 

MReSCRAIGO@ Thatéstright. 

MADAM CHAIR: If there were an exposure 
to it at that level? 

MRS SCRALTGORSThatesscornect! 

MADAM CHAIR: OKay. 

MReaCASTRILUISF (OO. Beant Itrefer the panel 
now Lorpagely== 

Madam’ Chair, *I®think you%ll recall that 
before I began I indicated I was going to make one 
brief foray into an area other than Section 3 of the 
evidence, and it will be clear in a moment why I do 


thatye andiateds, dsassure vou; ford justea very limited 
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purpose. 

O.stGan eli refer vou, Mr. Craig, “actually 
the whole panel to pages 13 and 14 of your evidence. 
This is the area of concern identification that you -- 
I forget who actually did it, was it Dr. Eedy? 

MR. (CASSIDY 2M No, it’ was’Dr. Schieter. 

MR SIGASTRinguio: Dr-"Sehveter, Lt sorry. 
Dr. Schiefer. 

QO? JYousreferred gtogthis dim your 
evidence-in-chief. Let's see if I can just synthesize 
Toso ceyOus 

If I understand your evidence, Dr. 
Schieffer, your proposal or the proposal of Beak is that 
buffer areas -- buffer zones should only be kept for 
those small headwater streams which provide spawning 
and/or rearing habitat for cold water fish populations 
in downstream lakes or river systems? 

DRS LSCHIBEEREM A’. “Those would be twa 
criteria. There would be additional criteria as I 
outlined, for instance, criteria that would relate to 
the maintenance of adequate water quality downstream 
would also need to be considered, avoidance of erosion 
as an example. 

O2 ‘Cant ie ask you totmretera to the temp of 


page 14 of your evidence. Looking at the last sentence 
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in the first paragraph which says: 

"Exceptions would be those small 

headwater streams which provide spawning 

and/or rearing habitat for cold water 
fish populations in downstream 

lakes or river systems." 

Basically what I read into the record a 
moment ago. When you say exceptions, I take it to mean 
that first order streams that meet the criteria in that 
last sentence are streams that you would continue to 
want to see the buffers applied to; is that right? 

A ...ethatbessécorrect’? 

Q. Are there any others that you 
identify in this paragraph where you would want to keep 
the buffer zones in tact with respect to first order 
streams? 

Anes lethinkethercontexts,of, this paragraph 
is that the designation of areas of concern should use 
site-specific criteria and that all first order streams 
need not be automatically included as areas of concern. 

An exception to that are small headwater 
streams which provide critical and/or rearing habitat. 
You could replace that terminology with critical 
habatat£onm cod d mE PS populations. 


Li, Onlerawordses thats fathatefactels 
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known, then that particular first order stream should 
automatically be an area of concern regardless of other 
Site-specific criteria; however, if that is not the 
case, then there are a number of other criteria which 
are listed in this paragraph which should be eeeG to 
determine whether it's appropriate and nacesaatewes 
include that first order stream in an area of concern. 

Q. The other criteria you were referring 
to are in the first -- sorry, the second full sentence 
on page 14 at the top? 

A. Yes. 

Q. And for those you would have to 
engage in site-specific analysis; is that your 
testimony, before you would decide to remove the first 
order stream from buffer zone protection? 

Ass  Tosget. thesfullybeneftityo£t 
designatinggam area of concernyt omgprotection oF 
aquatic resources, those kinds of criteria should be 
included, yes. 

Q. Would the effect of your proposal be 
to remove the first order streams from no-spray zones? 

A. Well, the criteria I use here are 
purely for protection of aquatic habitat related to 
harvesting activities and I think that -- I think if 


you refer to the Guidelines for Protection of Fish 
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Habitat, where the designation of AOCs is identified, 
it's specifically for those -- for that purpose, for 
harvesting activities. 

0.1 ts Or YOUTH proposalsais notin melation 
to removing buffer zones from first order streams with 
respect to spray operations; is that right? 

Ao Nelitherwancluding» or precluding: 

O*% tem SOrKnY, a done ts understand) that 
answer. Is your proposal -- would your proposal have 
the effect of removing no-spray zones from first order 
streams? 

A. No, I don't believe it would. 

OpmpaAndsata Ss not vwcursintent? isuthat 
right-7ae Lt S-motsthe antents ofaivour) proposal» to: ‘do 
that? 

A. Well, the proposal really does not 
relate to the consideration of spraying. The concept 
of a buffer zone within an area of concern with this 
particular consideration relates to the Guidelines for 
Protection of Fish Habitat specifically related to 


harvesting activities not related to spraying. 


OsiaOKaynd So Meather =—- gustiso. lym 
clear on this Dr. Schiefer - this will actually save us 
some time I think - neither the proposal's intent nor 


its effect is to remove no-spray zones from first order 
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stream buffer zones; is that right, or buffer zones 
from first order streams? 

A. Thats correct sfothose buttemazones 
exist. I'm not sure they exist. 

O. - thinksl will coqitate on that east 
answer for overnight and move on. 

Mr. Craig, as a general proposition would 
it be fair to say that the degradation of herbicides 
such as, I will use 2,4-D as an example, is slower in 
colder northern Ontario temperatures than what you 
would expect in a warmer southern climate such as where 
Weeks performed his assessment? 

MR. CRAIG: A. Weld, colder tenperatures 
will reduce the rate of degradation, but in northern 
Ontario my personal experience is - and perhaps some of 
my colleagues might confirm this from their field 
experience - the water temperatures are cooler year 
round anyways, so I'm not sure -- I really don't know 
how different the temperatures would be. I would 
Suspect not much. 

DR>, SCHIBEEFERs. Az Gas Velearn wink Wilh awe late 
add to that, they would only differ during the open 
water season, during the season of ice cover there is 
no difference. 


MADAM CHAIR: Isn't the question though 


Farr & Associates Reporting, Inc. 


4 
. 


Eedy,Schiefer,Craig 
Cv ee xm Gast yt...) 


whether the water -- the fact that it is colder 
altogether in northern Ontario than it is in Alabama, 
wherever the Weeks study was done, would mean that 
2,4-D degrades slowly; the comparison is northern 
Ontario versus the southern United States? 

MR. CRAIG: Well, given that stream 


temperature would be typically warmer in the southern 


states, but even then there is -- yeah, certainly 


Canadian -- northern Ontario winters are colder than 
they are in the Alabama summers as well I would 
imagine, so the temperature would be expected to be 
colder in Ontario, yes. 

MADAM CHAIR: So the chemical, the 
compound 2,4-D would degrade more slowly in northern 


Ontarioy buc-stoniiveantiy slower or-1s" that... 


chess hfs) 


MR. CRAIG: The significance of the rate 


is, difficure to determine. “~Typically sort of the basic 


principles of thermodynamics require that for every 19 


degree change there is a doubling or a half in the 
rate. 

So if the average temperature was 20 
degrees in one place and 30 degrees in another, you 
would expect a rate of degradation to be half at 20 
degree to the 30 degree climate. So there's a 10 


degree difference in the 50 per cent increment or 
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decrement. 

I think I would expect, Madam Chair, that 
some other factors would play an important role as well 
and that is the availability of bacteria, nutrients, 
sediment, suspended sediment availability, sunlight, 
many other factors. So temperature alone would nof be 
a single component, but generally I would expect it to 
be slower in a colder environment. 

MR we CAS SLL X oaleel oe aS Onl Vie ew OL? 
expecin au 

MR. CRAIG: But I would expect the rates 
to be slower in a colder environment, but I couldn't 
comment on the significance of that rate difference. 

MR aon Tidililel On g ANG ;aiMieew Grads. Would 
your answer be the same with respect to soil, the 
capability of soils to degrade herbicides in northern 
climates versus southern climates? 

MRin CRALG eas SALI Others.toings beiad 
equal, yes. 

O. If you know; do soll bacteria 
function below certain temperatures in terms of their 
capability for degrading herbicides? 

Acngb CS. - AQGaln ao Wol ldMexpect 7 rom 
biodegradation studies that lower temperature would 


reduce that rate of degradation due to the bacteria. 
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Oppeernanke you. Would it be fair to say 
that if a large area -- I'm sorry, let me state that 
againupe Would ait, be fair .to.say,«thateifean area is 
sprayed aerially and it's an area larger than a ground 
mechanical -- typical ground application, would it be 
reasonable to assume that a higher proportion of an 
animal's diet in the forest would consist of 
contaminated items? 

Let me restate that question. I'm sorry, 
it wasn't very well put. 

If a large area is sprayed aerially, 
would it be reasonable to assume that a higher 
proportion of an animal's diet in the forest would 
consist of contaminated items than if only ground 
spraying occurred? 

A. You said a larger area would be 
covered, or more food, more foliage? 

Again, Madam Chair, I'm not entirely 
familiar with the efficacies of various application 
systems, so I'm somewhat hesitant to agree with you on 
an expertise basis, Mr. Castrilli. 

DR. SCHL BEEER: ssAcnele -binkgaspartial 
answer to that question depends on the home range of 
the species you're talking about and the dietary -- 


well, the dietary conditions of that species. 
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Oe MretGraigg continuing with you. 

Would you agree with me that forage vegetation may be 
contaminated with higher concentrations of 2,4-D in the 
area of the undertaking than was estimated by Weeks in 
his study? 

MRE CRALG oe eo I'm now, (suremtnat Sarco d 
necessarily agree with you. The actual coverage and 
the application or the concentrations are very much 
dependent on the way the application is conducted, and 
it could well be that they would be very similar if you 
compare ground versus aerial. 

And, again, I'm just not familiar with 
all the niceties of the two methods. 

Q. Sorry, perhaps I've led you astray. 
Perhaps the easier way to deal with this matter is to 
refer you to page 7-9 “of Exhibrwil235 2ewe irewiooking 
at the middle of the page. 

A. Yes. 

Q. Where we have a list of realistic and 
extreme doses for various types of items such as grass, 
forage, seeds, insects and berries. Just focus on 
berries for a second. 

Looking at the berries column under 
realistic and extreme, would you agree with me that the 


realistic dose scenario is 0.02 parts per million? 
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A. YeSs 

Q@. That's two one hundredths of a part 
per million? 

A. - Yes. 

Q@. And under the -- and the range goes 


up to 1.6 parts per million under the extreme dose 
scenario? 

Ae ei eSe 

OQ. And isn't your evidence that 
blueberries in Ontario can have greater concentrations 
eee lel he Nope 2 Koga, 

Aw Sorny.,, Would wou savethat@-again: 
please? 

Q. Isn't it your evidence that 
blueberries in Ontario can have greater concentrations 
than the concentrations that we see at page 7-9 with 
respect torPanA=Dr 

Perhaps I can refer you to page 25 of 
your evidence. We're looking at paragraph 3, the first 
paragraph under 2,4-D. 

A em ee Ss 

Q. In that paragraph you indicate that: 

"Blueberries in Ontario have been found 

with 2,4-D residues greater than 10 parts 


nen -Miskl Yon <r 
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Ae Yes 

Over sts! that right? 

A. Yes" 

Q. So would you agree with me -- first 
of all, let me ask you: I am taking forage vegetation 
to” include” blue“ berries” is™that "a" fair “thing to ‘dor 

A. I suppose so. I think the panel 
would probably support me in that area. 

; OF All’ rtohtr § “Subsect -toVany “discenys-. 
I imagine. Would you agree with me that forage 
vegetation such as blueberries can be contaminated with 
higher concentrations of 2,4-D in the area of the 
undertaking than was estimated by Weeks? 

A- ” Yes™ That “es "certainly “the Vcase in 
these two pieces of information, yeah. 

Ov Now, Mr *Crarg, *contimiring *wLen*vou. 
I understand your testimony to be that the 
environmental residues of 2,4-D which may persist in 
blueberries such as the 10.7 parts per million are 
unlikely to cause adverse toxic effects to terrestrial 


herbivores and omnivores-- 


ee  1es* 

Ov F"=—sSuclh *as black sbears? 

Aw - Less 

Q. I think that was one of your 
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Yes. 


It's page 32 of your evidence. 


Yes. 


Now, can I again refer you to the 


Weeks study, Tabve “sl: 


A. 


Yes. 


MRSSCASSTIDYE* Tablesds-—T? 


MRSSCASTRIULDD FS PeTablre.8 =F 


oF 


Do you agree with me, 


page 8-5. 


Mrs 


Craig anat 


black bears are only one of four species out of 11 


mammals listed in Table 8-1 that did not exceed the 


bears are 


result of 


under the 


the least. 


U.S. EPA one-fifth lethal dose risk criteria, that's 
under the extreme dose scenario? 
A. **Yes?ethat “s' toney «yeah. 
Of*® “SoswotildPit®' be*fair to say that black 
one of the animals least in danger as a 
the extreme dose scenario exposure to 2,4-D 
Weeks investigations? 
ASe The tleast™==8reden't@know if thev're 
Q. I said one of the least? 
Rew! Oneyot ther teast® 
Q. There are clearly -- 
A. One of those. 
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Q. There are clearly mammals at greater 
Gus 

A ee eS 

O. =—-onsthat table. 

DReeec baie Awe. thinks) coucd 2 addua 
little bit to that answer, because something bothered 
me a bit about the one point that was made there, that 
three species which exceed the LC 50 at the extreme 
dose level are shrews, bats and voles. 

And if you look at the assumptions he's 
making the assumptions are that shrews, in my 
interpretation, that shrews, bats and voles eat 
vegetation; voles do, shrews and bats don't, that they 
are exposed during the spray. 

I think all three animals -- bats are 
nocturnal and generally are in places where they 
wouldn't be exposed during spraying because they seldom 
Spray at night; shrews and voles are generally animals 
which livesinsatunnelsecr théereundarsvegeration or are 
even underground. 

And so, no, I think you have to consider 
a number of other things. Black bears are perhaps more 
exposed because they do move around in the forest, but 
again they tend to be nocturnal, or I guess crepuscular 


being out at dusk and dawn when spraying wouldn't 
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occur, but I think this is true of a large number of 
animals. 

And I think that's one of the reasons why 
we said that some of these points that Weeks has made 
as listed on page 31 of our witness statement, you 
know, that all the herbicide sprayed that's 
biologically available, that means in terms of the 
shrew, one is assuming that everything is sprayed is on 
the food that the shrew eats, in the entire diet of the 
animal consists of contaminated items. 

And vourknow, agains. L> do think the 
extreme doses that he's using, there are quite a number 
of fairly unrealistic assumptions when one considers 
the behaviour and normal habitat use of these animals. 

Q. Dr. Eedy, we were actually talking 
about the one-fifth lethal dose concentration, not just 
the lethal dose. 

AA, “reah:. 

Q. So we're talking about seven animals 
first of all. And secondly, 

As Yeah, but one would have to -- 

ORS SOrny ; @DE ®bedy?* the reporter 
couldn't hear me. What I said was, that we're talking 
about not the lethal dose concentrations in the 


question © puthto Mraacrata, butythet*onesfitth lethal 
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dose concentrations, so that the mammals that exceed 
the one-fifth lethal dose concentration are seven not 
three, Just for Your ciaritrrcation. 
An Yes. 
©. And a question to you, Dr. Eedy, 
arising out of your intervention. Do shrews and voles 


forage on the forest floor? 


A. They forage on the forest floor, but 


in most cases they are living either under litter or 
some other thing. They tend to not expose themselves 
as much as possible. 

The voles, for instance, are the things 
that leave the little paths underneath the snow and 
vegetation that you see in the spring when the snow 
melts. They don't tend to be animals that run on the 
surface and expose themselves. It's purely a 
protection mechanism because they don't want to be 
exposed to predators and things like that. 

On Sukave But you'd agree with me, I 
think you have, that when they forage, thev forage on 
the forest floor? 

A. It depends on what you mean by the 
forest floor. I consider the forest -- they could be 
under vegetation or under litter and still be on the 


forest floor and, in that case, yes. 
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Q. And they could also be on top of it; 
couldn't they? 

A. Well, they can be at times, yes. 

Q. And with respect to bats, do you 
agree with me that they will roost in hollow trees? 

A. They will roost in a number of 
places, yes. 

Q. Will they roost in hollow trees? 

A. Including hollow trees and caves. 

@.- #eThankgyou! 

Mr. Craig, just to close the circle on 
this. In Weeks' extreme dose scenario, berries were 
assumed to have a 2,4-D concentration of 1.6 parts per 
Nitlaonsnwissthatpright? 

MR... CRAIG: A. §¥esesthat és right. 

Q. And according to real data from 
Ontario, blueberries have been found to have 
concentration ofgup dtosalmost IiwpartsYper million 
after spraying; is that right? 

A. Yes, that's my understanding, yes. 

O seWould batObesfarrato suggest, Mr. 
Craig, that perhaps the extreme dose scenario of Weeks 
is not so extreme and might actually be within the 
realimeo iweabire alusti capossibisitycin Ontario? 


A. Well, yes, that's a reasonable 
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assumption. We have continued that philosophy or that 
logic using the higher level of contamination for 
blueberries, and in our bear and rabbit model still 
identified that on a daily basis there would be a need 
for bears to consume two times their body weight and 
rabbits 40 times their body weight to meet that 
one-fifth and similar LC50 value. 

So we still identify, that with measured 
concentrations in field studies, that there is still 
adequate levels of safety there to avoid that one-fifth 
LD50 consumption level. 

O2 SMri7Craig? *you"recali@at the 
beginning of my cross-examination of you I asked you 
whether wildlife ate various things besides 
blueberries? 

AQO2°Vesr 

Q. And you recall we discussed bunch 
berries and fungi and grass and forage and seeds and 
insects. 

Azo? Yess 

Q. So that all of these things are 
capable of being eaten by various types of wildlife; 
aren't they? 

A. Yes, as I understand. 


Q. And we don't have any data, as far as 
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I can tell you in your evidence, that talks about what 
the real concentrations are of 2,4-D residues in some 
of these other products; do we -- some of these other 
items; do we? 

A. I would anticipate that they would 
certainly at worst be no more than what we cited for 
blueberries. I think blueberries, from my personal 
experience, are as exposed as any vegetation could be, 
that might be used as forage, whether it be fungi or 
other berries. So I don't see that it makes much 
difference as to what is eaten, given that there is an 
equal opportunity for coverage. 


Q. I see. Can I refer you again to page 


AGIINGESSA 

Otenit'’mi lookinglagainnatsthe middle tof 
the page, the realistic and extreme dose ranges for 
grass, forage, seeds, insects and berries. 

And would you agree with me that Weeks 
assumed, both under the realistic scenario and the 
extreme scenario, that berries were the least 
contaminated of what he would be looking at and that 
grass, forage, seeds and insects would all be more 
contaminated, or I should say, would have greater 


residues? 
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A. Well, I see what you're referring to. 


Whether we're talking about the berries that Weeks is 


referring to, I guess I would say that the blueberry 


case that we're referring to is 10 times the 1.6 -- 


let's say that that's 1, so that would just indicate 


that other berries have other potential coverage 


concentrations, and we have allowed for that 


increase factor. So I think we are allowing 


large number of those other products. 


Q. But we don't have any hard 


you on those other products; do we? 


A. No. I used an upper level 


Cena iid 


fours 


data from 


which is 


probably middle of this range of concentrations, so [I 


wasn't being overly protective in that regard. 


MR. CASTRILLI: Madam Chair, we are 
Sittingliuntigscoocii= tChateright: 

MADAM CHAIR: Yes, we are, Mr. Castrilli. 

MReG CASTRELLI sapTfhankS yous 

Ony MaleCratg> st eb could econtinue wien 
you. We're now referring to page 32 of your evidence - 
there are so many numbers - this one is Exhibit 1222 


for the record, and we're looking at the last sentence 


immediately -- sorry, we're looking at the second 


paragraph on the page. 


Your testimony there is that: 
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"There is currently no scientific 
evidence of which Beak is aware 
indicating significant adverse toxic 

effects to terrestrial animals as a 

result of 2,4-D use in timber 

management." 

Is that still your evidence? 

MER aw CRA KG sre Awe =r ese 

Q. And that's with respect to direct 
toxic effects under a heading of your report entitled: 
Direct Toxic Effects on Terrestrial Animals; is that 
Yaqne 7 

A. “Yes. 

Ow Er now refer vow to page= 3e-— "sorry, 
8-24 of the Weeks report. 

MADAM*CHALIR F wis®that page’ 4o—4 FeMr. 
Castrilli? 

MR eCAS PRE Ur: pam @sonry §es'-2 4. 

MADAM CHAIR: 24. 

MR. CASTRILLI: Q. We are looking at the 
second paragraph under the heading: Red cockaded 
woodpecker. 

A. ness 

Q. The sentence that begins, 


"herbicides..." Do you see that sentence? 
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MR CRAIG: GA, «Les. 

Q. “Herbicides may affect the red 
cockaded woodpecker directly through oral 
or dermal doses as was shown for other 
wildlife species in this risk assessment. 
Two herbicides that appear to present a 
Significant potential for direct toxic 
effects when applied to the woodpecker's 
forage or nesting areas are 2,4-D and 

PA oT NSO) 


Just Sstoppingathere « Mr Cratg.. 2, 420PP 


I wonder if you can advise the Board if you know what 


DP stands for? 


Aeke taGate > GeCal Ll. sl MesotayE 

Q. We will move on. 

An gecean'. 

Q. Continuing with the paragraph: 
"While aerial and ground mechanical 
applications of these two herbicides can 
pose a serious threat to the birds, hand 
applications should not." 


I'll read the rest of the paragraph, I 


want to come back to what I've just read. 


"The remaining herbicides presenting 


moderately low to very low potential 
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for toxic effects even when it is assumed 

that the red cockaded woodpeakers receive 

a direct spraying and feed exclusively on 

contaminated insects." 

It's clear the rest of the paragraph is 
referring to other herbicides than 2,4-D. 

Just focussing then on that portion of 
the paragraph I just read into the record that refers 
to 2,4-D5=—~ now; this is under a heading, Mr. Craig, of 
Potential Effects on Threatened or Endangered Species, 
and I understand that the red -- from this report, that 
the red cockaded woodpecker is a threatened or 
endangered bird under U.S. Endangered Species Law, 
which we can simply see by reading the paragraph, page 
Sa ore 

Now, whether or not this bird exists in 
Ontario, actually I have no idea one way or the other. 
Would you agree with me that the Weeks report on page 
8-24 indicates that 2,4-D aerial spraying may pose a 
serious threat to woodpeckers or birds with similar 
habits? 

A. Well, the Weeks conclusion is based 
on the exercise that has an assessment exercise that is 
summarized on Table 8-1 on 8-5. 


I think that what they're identifying is 
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that this particular species is more at risk to the 
exposure scenarios that have been cited and also the 
assumed consumption or habits of those animals, but -- 
so I can see how the author would have developed this 
conclusion for this particular species, that's -- we're 
Still not aware of direct evidence that there are 
adverse toxic effects. 

Oa ewe lL) a 

A. This is a risk assessment. 

QO. Mr. Craig, I presume you had this 
report, you used it during the course of the 
preparation of your work? 

A aves. 

Q@. When you read the section from Weeks 
on the woodpeckers and saw that he had a concern as a 


result of risk assessment with respect to a particular 


endangered species under U.S. -- or that's protected 


under U.S. Law, did you make any further enquiry about 
what the potential risk could be to various endangered 
or threatened or rare species of terrestrial animals in 
Ontario? 

A. We were reviewing the literature for 
documented evidence of adverse effects and we cited 
what we could locate and we used some of the estimates, 


as we explained earlier, that would allow us to 
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determine if toxic levels in the case of mammals in 
this case would likely be exceeded. 

We really felt that the principles of 
degradation and dilution and aed the opportunity for 
other sources of food and other exposure routes would 
realistically reduce that risk, and so we didn't go 
through an endangered species list by any means. 

Om PMrasGraig, Ccan=1 reter*youto page 10 
of your report -- sorry, that's of your evidence. 

And we're looking at the second 
paragraph -- sorry, it's the first full paragraph on 
the page which refers to both the Endangered Species 
Act and COSEWIC. Do you see that paragraph? 

A. Oh yes. 

Q. Just noting on that page, the 
paragraph indicates that under the regulations there 
are approximately -- or there are 12 species of animals 
and one plant - that's under the statute and the 
regulations - and then pursuant to the COSEWIC Program 
living species listed in 1989 included 32 mammals, plus 
the down listed wood bison, 29 species of birds, plus 
the delisted light pelican, 4 species of reptiles, and 
amphibians, 47 species of fish and 54 species of 
plants. 


Now, leaving aside the flora for the 
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moment, did you conduct any studies in preparation for 
your evidence to be given here that addressed either 
the endangered species liste under the Endangered 
Species Act or the adaitetonal species listed according 
to COSEWIC to determine whether there would be 
potential problems of the type raised by Weeks as he 
described those problems on page 8-24 of Exhibit 1233? 

DRINSEDD Ys "al If Df could claritysasgpie 
before he answers. The COSEWIC list is across Canada 
and, consequently, would be more than just what's in 
the area of the undertaking. 

And I believe the Ontario list also 


includes all of the province and would also include 


more than is within the undertaking area, because I 


know several of the species on the list are not in the 
area of the undertaking. 

I might add that the red cockaded 
woodbeeron is not found, to my knowledge, anywhere in 
Canada, anywhere in Ontario. 

OL aThatvsitinelsore Tedy-z 

AnOatagmeany atithatesee = 

Oveo tidionsitethink’atimatters materially 
to the question I put to Mr. Craig and, if necessary, 
coO- you: 


Whatever the numbers are for the area of 
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the undertaking - and I suspect there is evidence 
somewhere in this voluminous record as to what the 
numbers are for various species caught by COSEWIC that 
are found within the area of the undertaking - can you 
Contirme Lor me, =Mroe Craig, tnat you did not do any 
studies with respect to what the eae 
particularly the 2,4-D impacts might be on any animal 
species in the area of the undertaking that are 
pursuant to either the Endangered Species Act or 
COSEWIC as it applies to Ontario? 

MR. CRAIG: A. The studies we undertook 
were an information search of the effects of these 
herbicides or these pesticides on organisms or animals 
that have been studied and reported, so it was -- it's 
impossible for us to provide specific toxicity data or 
locate data that hasn't been published or hasn't been 
reported. So there is a limitation in the exercise, 
and one can only report on information that is 
available. 


And as has been identified earlier, one 


has to rely on surrogate animal studies to make 


estimates of sensitivities of wildlife because 
typically studies are not conducted on wildlife 
organisms, particularly sensitive species. 


DR. EEDY: A. Yeah. I suspect it might 
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be against the Endangered Species Act-- 

MR. CRALG: SA a. eS i. 

DRA SBEDY< As | ea CONMCONGUC.L BCOMIChLy, 
studies with endangered species. 

MR. CRAIG: A. So just that simple 
mechanics. But what we saa able to identify is that 
there was a reasonable factor of safety when we looked 
at the consumption levels required to produce 
responses, that with the broad enough species base we 
felt satisfied there would be no impending adverse 
effects. 

Q. Dr. Eedy, is there any indication in 
the Weeks study that Weeks performed studies on 
endangered U.S. species? 

DR. EEDY: A. TL imonototami liar ewithethe 
Weeks study. 

O10 SOLTY , Mri Craig ebs) Coeremany 
indication that Weeks performed experiments on the 
woodpecker as opposed to simply performing other 
studies in relation to them? 

MR. CRAIG: A. No, they're reterring ato 
laboratory surrogates here. 

Of Thanksvou.) Eso thateltoLunGgerstand 
your testimony, Mr. Craig, you performed a literature 


search and you did not perform any actual studies; is 
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that correct, for your evidence here? 

A. Yes. 

MR CASTRI UII = "Thank you.=— Madam Char: 
this would be an appropriate place to break for the 
day. 

MADAM CHAIR: Thank you, Mr. Castrilli. 

MR. HUFF: Madam Chair? 

MADAM CHAIR: Yes, Mr. Huff. 

MR. HUFF: My undertaking on the bunch 
berries, do you want it dealt with? 

MADAM CHAIR: Oh yes, please. We have 
got to know what bunch berries are. 

MR. HUFF: Cornus canadensis. 

MRP CASSLDY 2m Just, before —-—"he'-s *notrwa 
witness. 

MADAM CHAIR: Mr. Cassidy? 

MR CASSIDY Before®Mre"Hutf purports to 
give evidence unsworn, I would like an undertaking from 
Forests for Tomorrow that there will be a witness 
available that can be cross-examined on this material, 
if we find it necessary, and I'm saying that without 
having had the opportunity to look at that material, 
but, you know, we do have a prescription against taking 
unsworn evidence except in the circumstances described 


at satellite hearings. 
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MADAM @CHAIReaw Thate sud gnie 

MR. CASSIDY: And I would like that 
observed and respected. 

MR. HUFF: Absolutely. 

MR. CASSIDY: So I have the undertaking 
from Forests for Tomorrow that there will be a witness 
available to be cross-examined on this, including 
whatever oral evidence is about to be offered. 

MADAM CHAIR: Well, Mr. Huff doesn't have 
to give us oral evidence, he has a handout I think to 
give us. 

MR. CASSIDY: I think that would be 
appropriate. 

MR. CASTRILLI: Madam Chair, could I have 
one moment's indulgence. 

With respect to Mr. Cassidy's comments, I 
I haven't seen what Mr. Huff is about to put to you. 
Mr. Huff is clearly not giving evidence, and I think at 
the end of the day either there will be evidence with 
respect to what he's putting - this document, whatever 
it is - or else, if there is nobody who speaks to the 
document, then the Board knows, and my friends can 
certainly make submissions at that time, as to what 
weight should be given to the document. 


There is obviously more than one way to 
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deal with the document. 

MADAM CHAIR: We are not going to get 
Silly about this, Mr. Cassidy. We want to know what a 
bunch berry is. We can look it up ourselves. 

MR. CASSIDY: I'm sorry. Madam Chair, I 
assure you, I do not intend to be silly about evidence 
either, but perhaps the way we can resolve this is if I 
can have the opportunity to look at this overnight 
and-- 

MADAM CHAIR: Go ahead. 

MR. CASSIDY: --and five minutes of 
observation may in fact deal with the matter. But I do 
want to make it clear, I do not intend to be silly 
about this. We've had very technical evidence today 
and I want to ensure that we keep things on the road 
here. 

Thank you. 

MADAMAGHATR: =) Inat. Satine. This (LS ein 
response to a request from the Board because we do not 
know what bunch berries are. 

MR. CASTRILLI: Thank you, Madam Chair. 
We are resuming tomorrow morning at 8:30? 

MADAM CHAIR: Yes, Mr. Castrilli. 

Mac Aon Ws OKAY me Lhank «VO. 


DR. EEDY: Madam Chair, as you suggested, 
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could we have a list of -- 

MADAM CHAIR: Oh yes. 

DR. EEDY: I think he said you had the 
one undertaking which you were after was answered. 

Does that mean there aren't any undertakings left or -- 

MR. CASTRILED:  ACEUaLLY,— Ur we neGdvnse 
wish I could tell you. I think one of the matters we 
were going to talk about will be dealt with -- or two 
of them actually, will be dealt with tomorrow in two 
documents that I have provided to Mr. Craig this 
afternoon and we'll be discussing them tomorrow. 

MADAM CHAIR: And the last matter...? 

MR. CASTRILLI: The very last matter. 

MADAM CHAIR: The last undertaking, was 
that) clears co you, Mr Craig: 

MR. CRAIG: I understand that that's been 
addressed. I think it was a matter of comparing the 
application rates mentioned by Weeks compared to those 
proposed for Ontario, but I thought we had covered that 
Orie: 

MR. CASTRILLI: Perhaps we can review our 
notes for the evening, I'll have to review my notes for 
the evening. 

The two main ones that I recall will be 


dealt with tomorrow through documents I've provided to 
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Mr. Craig this afternoon. The third one I think we 
TeitCelteathatettamMnwscraig had that information readily 
available, which I assume was in his material that he's 
filed with the Board, then we'd be able to deal with 
that. If it becomes more complex and cumbersome than 
that, then we can deal with that tomorrow. 

MADAM CHAIR: All right. 

Mr. Craig might want to go through his 
list, because some things we called undertakings and 
other things were answers to questions. So I was a bit 
confused about it, and if you want to bring it to us 
tomorrow morning and you can check it against Mr. 
Castyi lili s Liste 

MRee CAS TREULL SS” ‘Thankyou. 

MR. HUFF: Madam Chair, we will be 
dealing with bunch berries in the morning then? 

MADAM CHAIR: We will discuss bunch 
berries in the morning. 

---Whereupon the hearing adjourned at 5:08 p.m., to be 
reconvened on Tuesday, June 5th, 1990, commencing at 
SUN a als 


keopvyriaont, 1985! 
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